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ESTTEODTJCTOEY. 


PREFATORY    REMARKS. 


The  Michigan  Bureau  of  Labor  and  Industrial  Statistics,  in  its  work 
the  past  year,  has  made  a  specialty  of  gathering  statistics  relating  to  the 
manufacturing  of  all  kinds  of  vehicles  in  common  use.  Michigan  vehicle 
manufacturers  produce  nearly  everything  in  that  line,  from  the  finest  car- 
riages and  wagons  down  to  wheelbarrows — ^from  pleasure  sleighs  and 
''  lumber  bobs ''  to  children's  hand  sleds.  There  are  also  large  manufac- 
turing concerns  which  produce  only  parts  of  vehicles,  such  as  springs, 
spokes,  hubs,  bent  work,  etc.  These  were  all  included  in  the  canvass  of 
more  than  6,000  people  employed  in  this  industry. 

PART  I.— VEHICLE  MANUFACTURERS  AND  EMPLOYES. 

This  part  is  devoted  to  the  vehicle  industry.  The  results  of  the  canvass 
are  shown  in  Tables  1  and  2,  and  the  deductions  following,  which  will  more 
than  repay  the  time  spent  in  studying  them. 

PART    II.-~EIGHT    HOUR    DAY. 

The  question  of  reducing  the  hours  for  labor  is  attracting  much  atten- 
tion. Careful  inquiry  has  been  made  of  employers  and  employ 6s 
canvassed  the  past  year,  to  get  the  individual  opinion  of  each.  They  have 
responded  quite  generally. 

In  addition,  Mr.  Samuel  Gompers,  President  of  the  American  Federation 
of  Labor  and  a  recognized  leader  amon^  the  advocates  of  shorter  working 
days,  was  invited  to  furnish  an  article  for  this  report  on  this  subject.  The 
employers  of  labor  have  a  deep  interest  in  this  question,  and  Hon.  George 
H.  Barbour,  vice  president  and  general  manager  of  the  Michigan  Stove 
Ckimpany,  one  of  the  largest  employers  of  labor  in  the  State,  was  invited  to 
give  his  views  on  the  subject. 

The  whole  of  Part  II  will  be  found  very  interesting  to  every  person 
interested  in  this  matter. 
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PART    IIL— FOREST    STATISTICS. 

Early  in  the  year  it  was  decided  to  make  an  investigation  regarding  the 
forests  remaining  in  Michigan.  The  appropriation  at  the  disposal  of  the 
Bureau  would  not  permit  this'  to  be  done  by  personal  representatives  of 
the  Bureau.  It  was  also  a  Question  how  far  the  inquiry  should  be 
carried.  It  was  finally  decided  to  undertake  the  investigation  through 
supervisors  of  townships  and  limit  it,  ascertaining  the  acreage  of  timTOr 
subdivided  into  pine,  nemlock  and  hardwood,  with  inquiries  as  to  the 
amount  of  plains  and  swamp  partly  timbered.  Reports  of  townships  with 
accompanying  remarks,  and  the  deductions  therefrom,  ought  to  command 
attention. 

Many  states  are  taking  steps  to  preserve  their  remaining  forests  from 
wanton  destruction  hy  fire,  and  if  possible  to  promote  new  growth. 
Officers  styled  Fire  Wardens  and  Forestry  Commissions  have  charge  of 
this  work,  and  are  accomplishing  good  results. 

Unquestionably  Michigan  must  give  this  matter  attention  in  the  near 
future,  or  the  State  once  second  to  none  in  amount  and  value  of  its  timber 
will  be  nearly  as  treeless  as  the  '^  prairie  states."  The  Minnesota  law  for 
preservation  of  her  forests  seems  particularly  applicable  to  Michigan  and 
is  published  in  full  for  the  benefit  of  those  who  are  taking  an  interest  in 
this  important  matter.  The  last  annual  message  of  Governor  Bioh  invites 
the  attention  of  the  legislature  to  this  matter  of  forestry,  and  makes  per- 
tinent recommendations.  Land  Commissioner  French,  also,  in  his  last 
annual  report  calls  attention  to  the  practicability  of  utilizing  the  cheap 
lands  of  the  State  for  the  reproduction  of  forests.  There  is  very  little 
doubt  that  at  a  moderate  expense  a  large  amount  of  land  now  almost 
valueless  may  be  made  to  yield  viduable  returns  in  the  not  remote  future. 


PART  IV.— PENAL  AND  REFORMATORY^  INSTITUTIONS. 

Including  the  Detroit  House  of  Correction,  Michigan  has  six  of  these 
institutioDS,  with  an  aggregate  population,  November  30, 1896,  of  2,888 
inmates,  beside  288  officers  and  employes. 

Reports  from  wardens  and  superintendents  cover  quite  fully  the  cost  of 
maintaining  inmates,  occupations  at  which  they  are  employed,  salaries 
paid  officers  and  employ^,  and  other  matters  of  minor  importance.  These 
reports  also  show  the  number  of  inmates  employed  on  contract,  number 
employed  on  "State  account,"  number  employed  about  the  institutions  and 
the  number  idle. 

The  communications  from  the  Superintendents  of  the  Industrial  School 
for  Boys  and  the  Industrial  Home  for  Girls,  cover  briefly,  but  quite  fully, 
the  plans  pursued  with  the  boys  and  girls  in  those  institutions.  Perhaps 
the  State  is  accomplishing  more  good  for  the  money  invested  in  these 
institutions  than  in  any  other.  Under  the  able  management  of  Mr.  J.  E. 
St.  John  and  Mrs.  Lucy  M.  Sickels,  a  large  percentfl^e  of  the  boys  and 
girls  under  their  charge  are  saved  from  a  life  of  crime. 
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PART  V.-STRIKES. 

Strikes  in  Michigan  of  snfficient  magnitude  to  command  general  atten- 
tion have  been  very  limited  in  number.  The  reports  given  m  Part  Y  are 
nearly  all  made  by  a  representative  of  this  Bureau,  and  are  doubtless 
correct. 

PART  VL-~DBCISIONS  OP  COURTS. 

The  National  Department  of  Labor  issues  a  bi-monthly  bulletin  con- 
taining decisions  of  courts  affecting  labor  interests.  These  are  too 
voluminous  to  reproduce  m  full  in  this  report.  However,  the  more 
important  have  been  selected  for  publication,  and  will  doubtless  be  inter- 
esting to  ma  ay  of  the  people  of  Michigan.  Amon^  those  published  is  the 
decision  of  the  Michigan  Supreme  Court,  sustaining  act  No.  186,  session 
laws  of  1887.    This  act  is  commonly  known  as  the  "Slower  Law.*' 


llEMARKS. 

The  Commissioner  is  under  many  obligations  to  a  laree  number  of 
persons  in  all  parts  of  the  State  for  valuable  suggestions  and  assistance  in 
gatheriuR  statistics,  not  only  in  the  past  year,  but  during  the  entire  four 
years  of  his  administration. 

The  many  courtesies  extended  him  by  State  officers  are  cheerfully 
acknowledged. 

Without  exception  the  clerks  who  have  been  employed  in  the  com- 
pilation have  displayed  more  than  usual  intelligence  and  industry. 

Hon.  H.  R.  Dewey,  Deputy  Commissioner,  Mr.  L.  S.  Bussell,  Chief 
Clerk  and  Miss  Florence  Orbison,  stenographer,  have  rendered  very 
valuable  assistance  during  all  the  years  tney  have  been  connected  with 
this  Bureau.  The  marked  ability  they  have  displayed  in  the  discharge  of 
every  official  duty  is  fully  appreciated. 


PAKT    I. 


EMPLOYES   OF   VEHICLE    MANUFACTURING 

ESTABLISHMENTS. 


Table  No.  1  has  been  prepared  from  statistics  gathered  by  a  personal 
canvass  of  4,650  employes  engaged  in  the  manufacture  of  various  kinds  of 
vehicles  in  Michigan.  These  statistics  have  all  been  tabulated,  but  only 
4,000  are  published  In  this  report.  These  people  are  employed  in  134 
establishments  and  in  38  cities  and  villages.  There  are  103  occupa- 
tions reported.  It  will  be  a  surprise  to  those  unacquainted  with  this  kind 
of  manufacturing  to  see  how  the  work  of  making  a  carriage  is  classified 
and  divided  among  employes. 

Detroit,  Flint,  Grand  Rapids,  Jackson,  Kalamazoo,  Lansing,  Owosso 
and  Pontiac  are  the  cities  where  the  largest  vehicle  manufactories  are 
located,  and  the  people  canvassed  are  largely  residents  of  the  cities  above 
named. 

Wages  do  not  vary  to  any  considerable  amount  in  different  cities  and 
establishments.  This  industry  has  suffered  like  nearly  everything  else 
from  the  business  depression  of  the  past  three  years.  As  a  result,  many 
firms  have  been  "  closed  down "  for  longer  or  shorter  periods — reduced 
the  number  of  their  employes  and  cut  wages.  A  study  of  the  table  will 
show  that  these  people  are  suffering  their  share  from  '*  hard  times." 

It  is  believed  that  persons  interested  in  the  social  and  material  welfare 
of  onr  laboring  population  will  find  the  deductions  following  this  table 
interesting.  Nationality  of  employes,  domestic  relations,  wages,  total 
earnings,  time  employed  or  idle,  savings,  information  relative  to  homes 
and  manner  of  living  are  given.  Fraternal  associations,  and  benefits 
derived  therefrom,  together  with  fire,  life  and  accidental  insurance  show 
the  care  these  people  are  taking  of  themselves.  A  careful  study  of  this 
table  and  its  deductions  will  amply  pay  for  the  time  consumed. 

In  making  this  canvass,  care  was  taken  in  selecting  canvassers,  to 
employ  those  from  whom,  by  their  general  intelligence  and  standing  with 
employers  and  employes,  satisfactory  service  might  be  expected. 
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The  following  schedule  was  used.  These  schedules,  as  returned  by  the 
several  canvassers,  are  classified  and  on  file  in  the  Michigan  Labor 
Bureau  and  are  open  to  inspection  and  warrant  the  deductions  published 
in  this  report: 


MICHIGAN  BUREAU  OF  LABOR  AND  INDUSTRIAL  STATISTICS,  1896. 


STATISTICS   OP   EMPLOYES  OP  MAMUPACTUREBS  OP  VEHICLES. 


1.    Residence. 


(Oive  toton  or  city  only.) 


2.  Age 

3.  NationaUty 

4.  If  foreign  bom,  how  many  yean  in  the  United 

Statest 

5.  Married  or  single 

«.    No.  infamily AdoltsT Children? 

7.  By  what  corporation,  firm,  or  indiyidnal  are 

yon  employed? — - 

8.  What  is  the  natare  of  your  work? 

9.  How  many  hours  oonstitnte  a  day^s  work? 

10.  Do  you  work  by  the  day,  week,  month,  or  on 

piecework,  which? 

11.  Arerage  earnings  per  day 

12 .  Can  yon  earn  more  than  enough  to  comfortably 

support  yourself  and  family?.. 

18.    How  many  days*  time  hsTe  yon  lost  in  past 

year? 

14 .    How  much  haye  you  earned  in  past  year? 

16.    How  much  haye  you  saved  in  x>ast  year? 

16.  Cause  of  lost  time 

17.  Do  you  work  overtime? 

18.  Do  yon  receive  extra  pay  for  overtime? 

19.  Is  it  at  same  rate  as  for  regular  time? 

ao.    How  often  are  wages  paid? 

21.  Are  any  wages  withheld  under  certain  rules?. . 

22.  Do  you  favor  eight  hours  for  a  day's  work? 

28.    Do  you  favor  eight  hours  for  a  day's  work  with 

corresponding  reduction  in  wages? 

24.    Do  you  think  you  can  accomplish  as  much 
work  in  eight  houri  as  in  ten? 


25.  Do  you  think  the  average  employ6  can  accom- 

plish as  much  work  in  eight  hours  as  in  ten?. 

26.  Considering  amount  of  work  and  wages,  are 

times  better  or  worse  than  two  years  ago? 
Which? 

27.  Are  they  better  or  worse  than  one  year  ago? 

Which? 

28.  Has  coat  of  living  been  increased  or  decreased 

in  past  two  years? Which? 

29.  Has  cost  of  living  been  increased  or  decreased 

in  past  year? Which? 

30.  Do  you  own  a  home? 

81.    Isitdterof  incumbrance? _ 

32.  If  in  debt  for  a  home  is  it  on  contract  or 

mortgage? 

33.  How  much  is  the  debt? Rate  of  interest? 

34.  Do  you  meet  the  payments? 

35.  Do  you  keep  it  insured  against  fire? 

86.    If  renting  a  home,  how  much  per  month? 

37.  To  what  fraternal  organization  do  yon  beloogf 

38.  Is  there  life  insurance  attached  to  it? 

39.  Have  you  other  life  insurance?. __ 

Accidental? 

40.  To  what  labor  organization  do  you  belong? 

41.  Does  it  have  a  funeral  benefit? 

Sick  benefit? Strike  benefit? 

42.  Does  its  effect  tend  to  increase  wages? 

48.    Do  you  favor  restricting  foreign  immigration? 
44.    Does  foreign  immigration  injure  your  present 

occupation? 

Add  remarks,  if  anyy  on  other  tide  of  this  sheet. 
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As  will  be  seen,  the  schedules  with  which  the  information  was  gathered 
ocmtained  forty-four  questions.  Care  was  taken  in  formulating  this 
schedule  with  a  view  to  place  before  the  readers  accurate  data  of  this  class 
of  laborers,  which  would  be  valuable  in  reaching  conclusions.  Tables  are 
often  dull  to  the  average  reader,  and  knowing  this  an  effort  has  been  made 
to  make  the  deductions  which  follow  not  only  interesting,  but  valuable. 
The  work  has  been  classified  as  follows: 


1.  Relative 

2.  Relative 

3.  Relative 

4.  Relative 

5.  Relative 

6.  Relative 

7.  Relative 

8.  Relative 

9.  Relative 

10.  Relative 

11.  Relative 


to'reeidenoe,  age,  nativity  and*  social  condition. 

to' where  employed  and  nature  of  work. 

to  hours  of  labor  and  wages. 

to  loss  of  time,  earnings,  savings  and  over  time. 

to  an  eight-hour  day. 

to  times. 

to  living. 

to  homes. 

to  fraternal  organizations  and  insurance. 

to  labor  organizations  and  benefits. 

to  foreign  immigration. 


Where  nationalities  are  not  spelled  out  in  full,  the  following  abbrevia- 
ticms  are  used: 


Am.,  American. 
Can.,  Canadian. 
Gtor.,  German. 
Enff.,  English. 
Hoi.,  Hollander. 
Pol.,  Polander. 
Nor.,  Norwegian. 
Boh.,  Bohemian. 
Ir.,  Irish. 
Scot.,  Scotch. 
Wei..  Welsh. 


Fin.,  Finlander. 
Prus.,  Prussian. 
Aus.,  Austrian. 
Neth.,  Netherlander. 
Bel.,  Belgian. 
Ita.,  Italian. 
Rus.,  Russian. 
Fr.,  French. 
Swe.,  Swede.; 
Swi.,  Swiss. 


Those  canvassed  resided  in  the  following  towns  and  cities  in  the  State 


Albion. 

AUsffan. 

Battle  C^eek. 

Bay  City. 

Banton  Harbor. 

Buchanan. 

Charlotte. 

Ooldwater. 

Detroit. 

Bscanaba. 

Flint. 

Grand  Rapids. 

Ionia. 

Iron  Mountain« 


Jackson. 

Plymouth. 

Jonesville. 

Pontiac. 

Kalamazoo. 

Rochester. 

Lansing. 

Romeo. 

I^apeer. 

Roseville. 

Linden. 

Saginaw. 

Lowell. 

South  Lyon. 

Manistee. 

Three  Rivers. 

Marshall. 

Traverse  City 

Monroe. 

Wayne. 

Mt.  Clemens. 

White  Pigeon 

Northville. 

Wyandotte. 

Ovid. 

YpsilantL 

Owosso. 
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•>««. 

11 

4627 

wk. 

yo« 

yet 

41 

44          ---- 

— 

— 

— 

4628 

44 

4629 

44 

y« 

yet 

44 

4680 

^mo. 

400 

yes 

no 

44 

yes 

no 

yet 

44 

no 
44 

11 

44 

no 

no 

41 
44 

yet 

no 

no 

41 
11 
41 

no 

44 

4681 

wk. 

ye* 

44 

4682 

44 

.4 

4688 

44 

no 

44 

yes 

11 

no 

y« 

10  00 
500 

"'8  00 

44 

4684 

e-mo. 

44 

4685 

wk. 

no 

44 

contl 

"""366 

"""7 

yes 

yes 

14 

44 

4686 

t-mc 

44 

4687 

wk. 

44 

4688 

14 

no 

mort. 

300 

8 

yes 

no 

44 

4689 

44 

44 

4640 

s-nux 

no 
ye» 
no 

44 

700 

■"6"o6 

44 

4641 

mo. 

yes 

yes 

44 
44 

— 

— 

.— 

._- 

4642 

e-mo. 

4648 

wk. 

— 

yes 

44 

44 

4644 

44 

yes 

44 

44 

4645 

44 

44 

4646 

i-mo. 

14 

44          ----"-•- 

— 

— 

— 

— 

4647 

44 

no 

no 

44 

cont. 
mort 

50 
400 

7 
6 

ye» 

•  4 

no 
yes 

no 
It 

4648 

44 

"sob 

yes 

44 

4649 

44 

44 

4650 

1 1""' 

*  Donaldson  Bros*.  Employte  Sick  and  A.ccident  Benefit  Association. 
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LABOR    AND    INDUSTRIAL    STATISTICS. 


DEDUCTIONS  FEOM  TABLE  1^0  1. 


The  statistics  from  this  class  of  labor  were  gathered  from  4,650 
employes  of  vehicle  manufacturers.  They  embraced  all  grades  of  labor 
entering  into  any  part  of  the  manufacture  of  vehicles,  from  the  super- 
intendent to  the  common  laborer.  Some  of  the  forty-four  questions 
asked  are  not  included  in  the  table,  as  they  would  extend  it  over  two 
pages  in  space,  but  the  footings  of  the  entire  schedules  are  used  in  these 
deductions.  The  information  gathered  as  to  an  eight  hour  day  for  labor 
appears  in  another  place. 


RESIDENCE. 

Those  who  were  canvassed  reside  in  forty-one  places  in  various  parts 
of  the  State,  about  75  per  cent  being  at  Kalamazoo,  Jackson,  Grand 
Eapids,  Detroit,  Flint,  Pontiac  and  Lansing,  the  central  points  of  the 
vehicle  industry  in  the  State.  The  other  25  per  cent  are  from  thirty- 
four  different  towns  located  in  all  parts  of  the  State,  as  follows: 


Kalamazoo . . . 

Jackson 

Grand  Bapids 

Detroit 

Flint 

Pontiac 

Lansing 

Three  Rivers . . 
Charlotte  .... 

Marshall 

Ionia 

Linden 

Wayne 

Bay  City 

Ovid 

Coldwater .... 
Jonesville .... 

Albion 

Lowell 

Buchanan .... 


840 

673 

686 

436 

375 

217 

210 

143 

135 

112 

93 

77 

73 

59 

56 

53 

49 

48 

41 

37 


Saginaw 

Battle  Creek . . , 
Mt.  Clemens . . . 
White  Pigeon . , 

Manistee 

Owosso 

Traverse  City . . 

Monroe 

Northville 

Allegan 

Rochester 

Benton  Harbor 
Iron  Mountain 

Lapeer 

Plymouth 

Borneo 

Escanaba 

Wyandotte .... 

Roeeville 

Ypsilanti 

South  Lyon ... 


36 

32 

31 

28 

26 

26 

18 

11 

10 

8 

6 

6 

4 

4 

4 

4 

8 

2 

1 

1 

1 


Whole  number  canvaaaed 4,650 
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AGE. 


Number  giving  age 4,644 

Number  not  giying  age 6 


Whole  number  canvassed 4,650 

Aggregate  of  ages  given 140,926  years 

Average  age  of  employes 30%  years 

This  class  of  laborers  are  in  the  very  prime  of  life.  Not  many  have 
passed  the  so-called  meridian,  and  but  very  few  have  not  reached  years 
of  maturity. 

NATIVITY. 

These  people  represent  twenty-four  different  nationalities,  the  follow- 
ing showing  the  number  of  each,  the  per  cent  of  the  leading  ones  being 
given  below: 


Americans 3,315 


Germans 

Canadians 

HoUanders 

Irish 

English ... 
Polanders . . 
French  . .  . . 
Scotch .... 
Swedes  . . . 
Bohemians 
Swiss 


449 

288 

208 

122 

84 

48 

34 

33 

23 

6 

6 


Danes 

Norwegians  . . 
Prussians  .... 
Austrians .... 

Finns 

Italians 

Welsh 

Netherlander . 

Belgian 

Russian 

Jew 

Not  answering 


5 
5 
4 
3 
2 
2 


8 


Whole  number  canvassed 4,650 

It  will  be  seen  that  over  71  per  cent  of  this  class  of  labor  are  Ameri- 
can bom,  the  Germans  coming  next  with  less  than  10  per  cent,  while 
the  Canadians  and  English  combined  have  only  8  per  cent.  All  other 
nationalities  mentioned  represent  only  11  per  cent  of  those  canvassed. 

Assuming  that  four  'of  the  eight  not  giving  their  nationalities  are 
Americans,  the  number  of  foreigners  canvassed  would  be  1,331,  or  a 
little  less  than  29  per  cent. 

Number  of  foreigners  giving  time  of  residence  in  this  country. . . .  1,036 
Number  not  answering 295 


Whole  number  of  foreigners  canvassed 1,331 

Aggregate  of  years  in  this  country 17,334 

Average  years  for  each  person 16  J 
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It  must  be  assumed  that  a  large  per  cent  of  those  not  giving  time  of 
residence  in  this  country  were  either  bom  here  of  foreign  parents  or  that 
they  were  so  young  when  they  came  that  they  are  practically  Americans. 
It  is  thus  competent  to  say  that  75  per  cent,  or  three-fourths  of  this 
class  of  labor  are  Americans,  and  that  the  foreign-bom  laborer  does  not 
enter  largely  into  this  great  manufacturing  industry  in  this  State,  and 
that  those  who  are  foreign-bom  have  lived  here  on  the  average  of  nearly 
seventeen  years  each. 

SOCIAL     CONDITION. 

Number  married  2,457 

Number  single   2,144 

Number  widowed 47 

Number  not  answering. 2 

Whole  number  canvassed 4,650 

Number  of  adults  in  families 5,209 

Number  of  children  in  families 2,069 

Whole  number  in  families 7,278 

This  shows  that  of  those  canvassed  nearly  53  per  cent  were  married, 
46  per  cent  were  single  and  about  1  per  cent  were  widowed;  a  nearly 
equal  division  between  th'ose  that  have  families  and  those  without.  The 
families  aggregate  7,278  persons;  over  71  per  cent  being  adults,  and  less 
than  29  per  cent  children.  Among  those  who  were  single  there  were 
twenty-six  who  supported  families. 

WHERE    EMPLOYED. 

As  before  indicated,  these  establishnifents  were  located  in  forty-one 
different  towns  and  cities.  In  some  instances  but  very  few  employes 
were  at  work;  even  in  large  establishments  the  number  was  cut  to 
the  smallest  effective  limit.  No  establishment  was  found  mnning  full 
handed. 

Number  of  manufacturing  establishments  canvassed 122 

Average  number  to  each  establishment  38 

Whole  number  canvassed  4,650 

NATURE     OF     WORK     AND     AVERAGE    WAGES. 

It  was  intended  to  canvass,  as  near  as  possible,  a  proportionate  num- 
ber of  the  different  classes  of  labor  entering  into  the  manufacture  of 
vehicles,  but  on  account  of  many  of  the  establishments  being  partly 
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closed  it  was  found  impossible  to  do  so,  as  some  grades  of  employ^ 
were  nearly  or  entirely  laid  off,  while  in  others  the  full  number  were  at 
work.  Enough  were  found  to  give  good  statistics  of  each  class  of  work, 
and  the  average  wages  paid  in  each  class.  The  answers  shows  104  classi- 
fications, which  with  the  number  canvassed  in  each  class  and  the  aver- 
age daily  wages  are  given  below: 


Ayence  waces. 

13  managers $3  92-- 

36  superintendents 3  77-- 

84  foremen 2  57-|- 

2  oyerseers 2 

19  stenographers 1 

24  bookkeepers 2 


1  cashier 2 

12  salesmen 3 

12  clerks 1 

4  timekeepers 1 

24  office  work 2 

89  shippers 1 

21  8tockkeex)ers 1 

7  inspectors 1 

3  lumber  scalers 1 

5  draughtsmen 2 

2  designers 2 

S3  engineers 1 

11  firemen 1 

443  wood  workers 1 

28  iron  workers 1 

585  machine  men 1 

439  blacksmiths 1 

864  painters 1 

56  wheelmen. 1 

50  spring  makers 1 

8  spring  fitters 2 

2  band   sawyers 1 

1 
1 
1 
I 
2 
1 
1 
1 
1 
1 
1 


19  frame  workers 
15  setting  up  work 
89  finishers  ..:..., 
372  trimmers 

8  toolmakers  .... 

30  molders 

96  filers 

28  benchmen 

4  seat  makers . . . . 

2  leather  workers 

3  lacers 

23  stitchers 

2  x>a8ter8 

74  polishers 


50 

28-t- 

26-1- 

00 

83 

27-t- 

27 

02 

39 

38 

55 

58+ 

40-1- 

90 

21  + 

19+ 

67+ 

37-- 

50- 

75 

52 

42+ 

77+ 

02 

37+ 

79+ 

40 

61+ 

59+ 

58 

42+ 

34+ 

38+ 

33+ 

00 

45 

92+ 

70 

93 


19  Sanders 

16  benders 

9  buffers 

2  welders 

4  rimmers 

2  rollers 

1  riveter 

18  platers 2 

3  japaners 2 


1 
1 
1 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


3  brazers 

3  solderers 

15  gluers 

7  brushmakers  . 

16  geerworkers  . . 

22  tire  setters . . . 
15  repairers 

23  assemblers  . . . 
7  rubbers 

2  enamelers  .... 

4  vamishers .... 

3  stripers 

scroller 

grainer  

2  decorators .... 
grader 

4  spoke  fitters . . 
skein  fitter . . . 

tester 

cleaner 

box  setter .... 
upholsterer . . . 
cushion  maker 

top  maker 1 

core  maker 1 

pedal  maker 1 

case  hardener 1 

bed  worker 2 

marker 

mason 

163  helpers  . . . 

54  appreDticfrS 

2  elevators . . 


ATorage  mgm^ 

20 

50+ 

08+ 

87-- 

61- 

75 

10 

28+ 

60 

97  + 

13 

18+ 

19+ 

46+ 

30 

72 

61+ 

12  + 

73  + 
25 
58+ 
fiO 
95 
25 
65 
94 
35 
37 
66 
85 
80 
25 
75 
04 
50 
50 
00 
86 
00 
12  + 

74  + 
00 


2 
1 

1 
1 


2 


3 
1 


1 


22 
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26  reed  workers $0  82+ 

102  craters 1  20+ 

12  packers 1  10+ 

3  turners 1  63+ 

4  shapers 1  67+ 

5  cutters 1  25 

4  planers 1  22+ 

12  spoke  drivers 1  71+ 

8  drillers 1  54+ 

13  grinders 1  66+ 


ATenge  waces. 

1  porter $1  00 

44  varioas  work 90  + 

4  office  girls 131  + 

8  office  boys 85  + 

2  dusters 1  60 

3  sweepers 67  + 

21  yardmen 1  02  + 

268  laborers 1  19  + 

38  teamsters 1  38  + 

25  watchmen 1  32+ 


Average  daily  wages  for  the  entire  number  canvassed 1  65 

HOW  EMPLOYED  AND  HOURS  PER  DAY. 

Number  giving  hours  of  labor  per  day. 4,621 

Number  not  giving  hours  of  labor  per  day 29 


Whole  number  canvassed  4,650 

Aggregate  hours  per  day 46,239 

Average  hours  per  day 10 

Number  who  work  by  the  day 3,147 

Number  who  work  by  the  piece. 1,154 

Number  who  work  by  the  week 265 

Number  who  work  by  the  year 39 

Number  who  work  by  the  month 27 

Number  who  work  by  the  hour 5 

Number  not  answering   13 


Whole  number  canvassed  4,650 

It  will  be  seen  that  although  these  employes  are  engaged  in  104  dif- 
ferent kinds  of  work,  their  average  day's  work  is  10  hours,  and  that 
over  67  per  cent  of  them  ai-e  employed  by  the  day;  less  than  25  per 
cent  work  by  the  piece,  and  a  little  over  5  per  cent  by  the  week,  the 
others  being  employed  by  year  or  month.  These  latter  are  principally 
managers,  superintendents  or  salesmen.  Working  by  the  day  seems 
to  be  the  most  acceptable  for  employer  and  employ^,  although  from 
the  nature  of  vehicle  work  about  one-quarter  of  the  employes  are 
engaged  on  piece  work. 
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WAGES. 

Erery  person  canvassed  answered  as  to  the  amount  earned  each  day, 
the  aggregate  being  f7,205.78,  an  average  of  f  1.55  for  each  employ^. 

Number  who  can  earn  more  than  enough  to  support  themselves 

and  families  812 

Number  who  cannot  • 1,676 

Number  not  answering "41 

Whole  number  who  support  families 2,529 

This  shows  that  of  those  who  have  families  to  support  32  per  cent 
earn  more  than  enough  for  that  purpose,  while  66  per  cent  say  that 
they  cannot,  about  2  per  cent  not  answering.  Prom  this  it  will  be 
seen  that  about  two-thirds  of  these  employes  could  not  earn  nkore  than 
a  bare  support  for  themselves  and  families  during  the  y^r. 

LOSS   OF   TIME. 

Number  who  lost  time  during  the  year 3,759 

Number  who  did  not  lose  time  during  the  year 891 

Whole  number  canvassed ; 4,650 

Aggregate  days'  time  lost 217,374 

Average  days'  time  lost  for  each 58 

This  shows  that  about  81  per  cent  of  those  canvassed  lost  217,374 
days'  time  during  the  year,  an  average  of  about  58  days  each,  while  19 
per  cent  lost  no  time.  Below  is  shown  the  various  causes  for  this 
enforced  idleness.  It  also  answers  the  question,  why  so  large  a  per  cent 
of  these  people  could  not  earn  more  than  enough  to  support  themselves 
and  families. 

CAUSES   FOR   LOST   TIME. 

Lack  of  work • 2,631 

Sickness   554 

Vacation   140 

Pleasure   125 

Other  business 70 

Laid  off  53 

Holidays 34 

At  school  21 

Accidents   10 

Various  causes 28 

Not  answering  103 

Whole  number  losing  time 3,759 
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It  will  be  seen  that  70  per  cent  of  the  above  lost  time  from  a  lack 
of  work.  The  number  of  days  lost  for  this  cause  aggregates  over  three- 
quarters  of  the  entire  loss.  Nearly  15  per  cent  Jost  time  on  account  of 
sickness.  About  4  per  cent  say  their  time  was  lost  on  account  of  tak- 
ing a  vacation,  while  3  per  cent  more  say  theirs  was  for  pleasure.  There 
were  various  other  causes  given  for  lost  time,  but  the  great  bulk  of 
tinje  lost  was  by  reason  of  lack  of  work,  sickness  or  pleasure.  It  is 
safe  to  assume  that  the  53  who  say  they  were  "laid  off"  were  all  or 
nearly  all  laid  off  for  lack  of  work.  Nearly  3  per  cent  of  those  losing 
time  gave  no  reason  therefor. 

EARNINGS   AND    SAVINGS. 

Number  giving  earnings 4,650 

Aggregate  earnings  |1,985,446  00 

Average  earbings,  eacji 426  98 

Number  who  saved  money,  during  the  past  year 1,549- 

Number  who  did  not  save  money 2,855 

Number  not  answering 246 

Whole  number  canvassed  4,650  • 

Aggregate  amount  saved |185,998  00 

Average  amount  saved  by  each  who  saved. . .  120  07 

Each  person  canvassed  gave  the  amount  of  their  earnings,  the  aggre- 
gate and  average  for  each  being  given  above.  They  are  small  as  com- 
pared with  what  this  great  industry  would  be  were  it  not  so  seriously 
crippled  by  the  widespread  industrial  depression. 

Over  33  per  cent  say  they  saved  money  during  the  year,  while  61  per 
cent  say  they  did  not.  About  6  per  cent  do  not  answer.  The  deduc- 
tions show  that  the  savings  were  small,  averaging  only  about  fl20  to 
each  person  saving. 

OVERTIME. 

Number  who  work  overtime 1,192 

Number  who  do  not  work  overtime 2,819 ' 

Number  not  answering 639 

Whole  number  canvassed 4,650 

Number  who  receive  extra  for  overtime 1,058 

Number  who  do  not  receive  extra  for  overtime 114 

Number  not  answering  20^ 

Whole  number  who  work  overtime  1,192 
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Number  who  say  overtime  pay  is  the  same  rate  as  regular  time. .      868 

Number  who  say  it. is  more 168 

Number  who  do  not  answer * 22 

Whole  number  who  receive  extra  for  overtime 1,058 

From  the  above  it  will  be  noted  that  more  than  25  per  cent  of  those 
canvassed  say  that  they  work  overtime;  over  60  per  cent  say  they  do 
not,  while  about  14  per  cent  do  not  answer. 

Of  those  who  work  overtime  over  88  per  cent  say  they  receive  extra 
pay  for  such  work,  about  10  per  cent  say  they  do  not,  and  2  per  cent  do 
not  answer. 

Of  those  who  receive  extra  for  overtime,  82  per  cent  say  it  is  at' 
same  rate  as  regular  time,  nearly  16  per  cent  say  it  is  at  a  higher  rate, 
about  2  per  cent  not  answering. 

WHEN    WAGES   ABB   PAID. 

Number  who  say  wages  are  paid  weekly 3,104 

Number  who  say  wages  are  paid  semi-monthly 1,239 

Number  who  say  wages  are  paid  monthly 259 

Number  who  say  wages  are  paid  on  demand 9 

Number  who  say  wages  are  paid  daily 1 

Number  who  say  wages  are  paid  quarterly 1 

Number  who  say  wages  are  paid  bi-monthly 1 

Number  not  answering   36 

Whole  number  canvassed 4,650 

Number  who  say  wages  are  withheld  under  certain  rules 751 

Number  who  say  they  are  not  so  withheld 3,767 

Number  not  answering 132 

Whole  number  canvassed 4,650 

By  the  above  it  will  be  seen  over  66  per  cent  of  those  canvassed  are 
paid  w  eekly,  over  26  per  cent  are  paid  twice  each  month,  about  5  per  cent 
are  paid  monthly,  while  a  few  are  paid  on  demand.  The  canvass  showed 
only  one  who  was  paid  daily,  one  once  in  two  months  and  one  every 
three  months. 

Over  16  per  cent  report  that  their  wages  are  withheld  under  certain 
rules,  81  per  cent  saying  they  are  not  so  withheld,  while  3  per  cent  do 
not  answer.  It  is  probable  there  may  have  been  some  misunderstand- 
ing as  to  this  question,  but  it  is  certain  that  as  a  rule  employers  do 
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not  withhold  the  pay  of  their  employes,  only  from  one  week  to  another 
that  their  books  may  be  properly  adjusted,  as  entries  cannot  always  be 
brought  down  to  the  regular  pay  day. 

AS   TO   TIMES. 

Number  who  say  that  times  are  better  than  two  years  ago 894 

Number  who  say  times  are  worse  than  two  years  ago 2,501 

Number  who  say  they  are  the  same 1,138 

Number  who  do  not  answer 117 

Whole  number  canvassed 4,650 

Number  who  say  that  time©  are  better  than  one  year  ago 679 

Number  who  say  that  times  are  worse  than  one  year  ago 2,195 

Number  who  say  they  are  the  same 1,617 

Number  who  do  not  answer 159 

Whole  number  canvassed 4,650 

From  this  it  will  be  seen  that  only  19  per  cent  of  these  employes  say 
that  times  are  better  th!an  two  years  ago,  while  53  per  cent  say  they 
have  grown  worse  in  that  period.  Over  24  per  cent  say  they  are  the 
same,  and  4  per  cent  do  not  answer. 

Regarding  times  for  the  period  of  one  year,  a  little  over  14  per  cent 
«ay  they  are  better,  while  47  per  cent  say  as  emphatically  that  they 
are  worse.  Over  34  per  cent  think  they  have  not  changed.  About  5  per 
cent  give  no  answer. 

This  would  indicate  that  over  one-half  of  these  employes  think  that 
times  are  worse  than  they  were  two  years  ago,  and  a  little  less  than 
half  think  they  are  worse  than  they  were  one  year  ago.  About  one- 
quarter  of  them  think  they  are  the  same  as  two  years  ago,  while  one- 
third  of  them  think  they  remain  as  they  were  one  year  ago.  A  few  of 
the  more  favored  ones  report  times  as  better  than  two  years  ago,  while 
a  less  number  report  them  better  than  one  year  ago.  The  canvass  of 
these  employes  does  not  show  any  betterment  of  times  for  the  periods 
mentioned. 

AS   TO    LIVING. 

Number  who  say  cost  of  living  has  increased  in  two  years 950 

Number  who  say  it  has  not  increased 1,159 

Number  who  say  it  is  the  same 2,318 

Number  who  do  not  answer 223 

Whole  number  canvassed 4  650 
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Number  wh,o  say  cost  of  living  has  increased  in  past  year 850 

Number  who  say  it  has  not 976 

Number  who  say  it  is  the  same 2,541 

Number  who  do  not  answer 283 

Whole  number  canvassed 4,650 

These  answers  indicate  that  over  20  per  cent  think  the  cost  of  living 
has  increased  in  the  past  two  years,  while  24  per  cent  say  it  has 
decreased  in  that  period.  About  one-half  say  there  has  been  no  change. 
About  7  per  cent  did  not  an«wer. 

For  the  period  of  one  year  nearly  19  per  cent  think  there  has 
been  an  increase,  while  about  21  per  cent  think  there  has  been  a 
decrease.  Over  54  per  cent  think  there  has  been  no  change.  A  little 
over  6  per  cent  do  not  answer. 

The  answers  show  that  taken  as  a  whole  there  has  been  no  material 
change  in  the  cost  of  living  in  either  period  mentioned.  In  some  locali- 
ties in  the  State  it  is  probable  there  has  been  a  slight  increase,  while 
other  localities  more  than  offset  it  with  a  decrease.  A  majority  from 
all  sections  report  that  there  has  been  no  change. 

AS   TO   HOMES. 

Number  who  own  their  homes 1,138 

Number  who  do  not  own  their  homes 1,487 

Number  who  do  not  answer 2,025 

Whole  number  canvassed 4,650 

Number  whose  homes  are  clear  from  incumbrance 549 

Number  whose  homes  are  not  clear  from  incumbrance 568 

Number  who  do  not  answer 21 

Whole  number  who  own  homes 1,138 

Number  where  debt  is  on  mortgage 353 

Number  where  debt  is  on  contract 170 

Number  who  do  not  answer 45 

Whole  number  of  homes  incumbered 568 

Number  giving  indebtedness 521 

Number  who  do  not  give  indebtedness 47 

Whole  number  of  homes  incumbered 568 
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Aggregate  amount  of  indebtedness |222,709  00 

Average  for  each  home  incumbered 429  30 

Number  who  give  rate  of  interest 529 

Number  who  do  not  give  rate  of  interest 39 

Whole  number  paying  interest 568 

Average  rate  of  interest,  nearly  7  per  cent. 

Number  who  meet  the  payments 494 

Number  who  do  not  meet  the  payments 44 

Number  who  do  not  answer 30 

Whole  number  of  homes  incumbered 568 

Number  who  keep  their  homes  insured 1,023 

Number  who  do  not  keep  their  homes  insured 65 

Number  who  do  not  answer .* 50 

Whole  number  who  own  homes 1,138 

Number  who  rent  homes 1^332 

Aggregate  monthly  rental  |9,631  25 

Average  monthly  rental  for  each 7  03 

It  will  be  seen  that  of  those  supporting  families  only  about  44  per 
per  cent  own  their  homes,  showing  that  a  majority  rather  pay  rent 
than  taxes  and  insurance.  Only  a  very  small  per  cent  of  the  unmarried 
support  families,  most  of  those  who  are  single  not  answering  the  ques- 
tion relative  to  homes. 

Of  those  who  own  homes  about  one-half  are  clear  from  incumbrance. 
Of  those  in  debt  for  homes  about  63  per  cent  are  secured  by  mortgage, 
the  other  37  per  cent  being  on  contract.  Over  91  per  cent  of  those  in 
debt  gave  the  amount  of  indebtedness  and  rate  of  interest,  the  others 
not  answering. 

The  indebtedness  is  not  large,  averaging  less  than  |430  each,  the 
annual  interest  being  a  little  less  than  7  pr  cent  per  annum.  Of  those 
in  debt  for  homes  over  87  per  cent  meet  their  payments,  which  cer- 
tainly is  a  good  showing  for  these  people,  there  being  less  than  13  per 
cent  who  do  not  meet  their  payments.  This  is  certainly  most  com- 
mendable for  these  employes,  for  when  we  consider  the  stringency  of 
the  times,  together  with  the  great  loss  of  time  through  lack  of  work, 
it  would  not  be  surprising  that  many  more  had  failed  to  meet  their 
obligations. 
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The  maimer  in  which  those  owning  homes  provide  against  casualties 
by  fire  also  speaks  of  their  thrift  and  care.  Over  90  per  cent  keep  them 
insured  against  fire,  only  5  per  cent  saying  they  do  not,  the  others  not 
answering.  Assuming  that  those  who  do  not  answer  are  also  negligent 
in  this  direction,  it  makes  less  than  10  per  cent  who  do  not  show  thrifty 
managament  as  to  fire  insurance. 

Over  50  per  cent  of  those  supportng  families  rent  their  homes.  In 
many  instances  they  are  not  able  to  purchase  a  home,  even  by  making 
the  first  small  payment.  Then  again,  when  the  use  of  money  is  con- 
sidered, and  insurance,  taxes  and  repairs  computed,  renting  has  been 
found  preferable,  especially  when  the  employment  of  labor  has  been  so 
uncertain. 

The  question  of  homes  for  laboring  men  always  has  and  always  will 
be  an  important  one  for  the  student  of  political  economy.  The  figures 
given  above  can  but  be  interesting  and  instructive. 

FRATBRNAL  ORGANIZATIONS  AND  INSURANCE. 

Number  who  belong  to  fraternal  organization 1,696 

Number  who  do  not  belong  to  fraternal  organizations 8,062 

Number  who  do  not  answer 2 

Whole  number  canvassed 4,660 

Number  who  have  fraternal  life  insurance 1,184 

Number  who  do  not  have  fraternal  life  insurance 317 

Number  who  do  not  answer 96 

Whole  number  who  belong  to  fraternal  organizations 1,696 

Number  who  have  other  life  insurance 668 

Number  who  do.  not  have  other  life  insurance 2,646 

Number  who  do  not  answer 1,646 

Whole  number  canvassed 4,660 

Number  who  have  accident  insurance 307 

Number  who  do  not  have  accident  insurance 2,471 

Number  who  do  not  answer 1,872 

Whole  number  canvassed 4,660 

By  these  answers  it  will  be  seen  that  only  a  little  over  34  per  cent  of 

those  canvassed  are  members  of  fraternal  societies,  about  66  per  cent 

saying  they  do  not  belong  to  such  organizations. 
23 
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Of  those  who  do  belong  over  75  per  cent  say  there  is  life  insurance 
attached  to  the  organization  to  which  they  belong.  About  20  per  cent 
say  they  have  no  fraternal  insurance,  the  other  5  per  cent  not  answering. 

There  are  74  different  designations  returned  for  the  societies  to  which 
these  employes  belong,  over  35  per  cent  of  the  1,184  being  members  of 
Maccabees,  showing  that  far  more  of  this  class  of  laborers  are  members 
of  this  order  than  any  of  the  other  fraternal  organizations  in  the  State. 
The  Masons,  Odd  Fellows,  United  Workman,  Foresters,  and  Modem 
Woodmen  come  next  in  the  order  named,  each  having  from  10  to  15  per 
cent  of  this  membership. 

Regarding  other  life  insurance,  the  reports  show  that  over  12  per  cent 
of  these  employes  are  insured  outside  of  fraternal  organizations.  Over 
54  per  cent  of  those  canvassed  say  they  have  no  such  insurance,  while 
33  i)er  cent  do  not  answer  the  question.  This  does  not  indicate  the 
utmost  providence  on  the  part  of  these  employes  in  providing  for  the 
future  of  their  families  in  case  death  should  overtake  them.  Probably 
in  the  stringency  of  the  times  many  do  not  feel  able  to  secure  a  policy 
and  keep  up  the  premiums.  This  is  unfortunate.  The  wage  earner 
too  often  leaves  his  family  unprovided  for. 

In  the  matter  of  indemnity  against  accidents,  a  still  less  number  are 
protected.  Less  than  7  per  cent  carry  accidental  policies.  Over  54 
per  cent  say  they  have  no  accident  insurance  and  40  per  cent  do  not 
answer.  It  would  seem  that  laborers  who  are  working  more  or  less 
around  machinery  would  indemnify  themselves  and  families  against  acci- 
dents, especially  as  rates  for  such  insurance  are  low  and  premium© 
made  payable  in  a  manner  that  a  person  with  limited  means  can  ordi- 
narily meet.  Accidents  often  occur,  leaving  the  injured  and  his  family 
to  be  cared  for  by  public  aid  or  private  charity. 

LABOR  ORGANIZATIONS  AND  BENEFITS. 

Number  who  belong  to  labor  organizations 391 

Number  who  do  not  belong  to  labor  organizations 4,259 

Whole  number  canvassed 4,650 

Number  who  say  there  is  a  funeral  benefit  with  such  organization .        57 

Number  who  say  there  is  not 184 

Number  who  do  not  answer 150 

Whole  number  who  belong  to  labor  organizations 391 
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Nnmber  who  say  there  is  a  sick  benefit 90 

Number  who  say  there  is  not  a  sick  benefit 147 

Number  who  do  not  answer 154 

Whole  number  who  belong:  to  labor  organizations 391 

Number  who  sav  there  is  a  strike  benefit 84 

Number  who  sav  there  is  not  a  stnke  benefit 146 

Number  who  do  not  answer 161 

Whole  number  who  belong  to  labor  organizations 391 

Number  who  say  that  the  effect  tends  to  increase  wages 183 

Number  who  sav  it  does  not 63 

Number  who  do  not  answer 145 

Whole  number  who  belong  to  labor  organizations 391 

It  will  be  seen  that  of  the  entire  number  canvassed  only  a  little  over 
8  per  cent  belong  to  labor  organizations.  Over  91  per  cent  say  they 
do  not  belong  to  such  organizations. 

This  is  remarkable,  as  almost  every  branch  of  skilled  labor  has  some 
union  or  labor  organization  claimed  to  be  for  the  benefit  of  those 
eligible  to  membership,  and  the  general  impression  is  that  a  large  per 
cent  of  working  men  avail  themselves  of  whatever  good  thei^  may  be 
in  such  organizations.    The  inquiry  in  this  direction  discloses  otherwise. 

The  answers  indicate  32  different  associations  and  unions  to  which 
these  391  emploji^s  belong,  the  largest  membership,  33  per  cent,  being 
in  the  Wheelmakers  Union.  The  Brotherhood  of  Bicycle  Mechanics  has 
about  20  per  cent;  Carriage  and  Wagon  Makers'  I^uion,  11  per  cent; 
Metal  Polishers'  Union,  10  per  cent.  All  other  organizations  named 
have  onlv  a  few  members  each. 

While  membership  in  these  organizations  embrat^es  only  a  small  per 
cent  of  the  4,650  employes  canvassed,  their  answers  also  indicate  that 
very  little  benefit  is  claimed  for  such  membership.  It  will  be  seen 
that  less  than  15  per  cent  say  there  is  a  funeral  benefit;  less  than  24 
per  cent  claim  a  sick  benefit;  only  22  per  cent  claim  a  strike  benefit, 
and  less  than  one-half  of  the  391  say  the  effect  of  such  organizations 
tends  to  increase  wages.  Perhaps  with  the  small  benefits  coming  to  the 
members  it  is  not,  after  all,  so  remarkable  that  so  few  join  these  organ- 
izations. The  modem  student,  who  has  the  benefits  of  labor  organiza- 
tions under 'consideraition  oertainl}^  has  an  intei-esting  theme  for  study 
in  these  questions  and  answers. 
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FOREIGN   IMMIGRATION. 


Number  who  favor  restricting  foreign  imnugration 4,093 

Number  who  do  not  favor  restricting  foreign  immigration 481 

Number  who  do  not  answer 76 


Whole  number  canvassed 4,660 

Number  who  say  foreign  immigration  injures  their  occupation 3,632 

Number  who  say  it  does  not  injure  their  occupation 839 

Number  who  do  not  answer 179 

Whole  number  canvassed 4,660 

While  29  per  cent  of  those  canvassed  are  foreign  bom,  88  per  cent  are 
in  favor  of  restricting  foreign  immigration,  showing  that  as  a  rule  when 
the  foreign-bom  laborer  is  once  settled  in  this  country  and  assimilated 
with  its  labor  he  is  as  emphatic  against  foreigners  coming  to  the  land  of 
his  adoption  ;  s  his  native  boom  co-worker.  Only  about  10  per  cent  did 
not  favor  restricting  foreign  immigration.  As  compared  with  statistics 
gathered  in  previous  years,  the  sentim^it  grows  more  manifest  against 
foreign  immigration.  Those  who  are  studying  the  labor  question  can 
but  see  that  an  important  factor  in  its  solution  lies  in  the  direction  of 
restricting  foreign  immigration. 

As  to  whether  foreign  immigration  injures  their  present  occupation 
or  not,  78  per  cent  of  the  4,650  think  that  it  does,  while  18  per  cent 
think  otherwise.  Only  about  4  per  cent  did  not  answer.  While  some 
who  favor  restricting  foreign  immigration  do  not  think  suc^h  immigra- 
tion injures  their  present  occupation,  they  do  think  it  injures  the  Ameri- 
can laborer.  Their  own  particular  occupation  may  not  come  in  direct 
contact  with  the  foreign  laborer  who  comes  to  this  country,  but  they 
feel  that  there  is  danger  that  it  may  be  so,  and  the  American  bom  laborer 
is  no  more  decided  on  his  views  on  this  question  than  is  his  co-worker 
who  wa«  bom  in  a  foreign  country.  The  condition  of  labor  for  the 
past  few  years  causes  all  classes  of  labor  and  those  who  have  its  inter- 
ests at  heart  to  look  with  the  gravest  suspicion  on  any  surplus  labor 
coming  from  a  foreign  country. 
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STATISTICS  OF  MANUFAOTURERS  OF  VEHICLES. 


The  Michigan  Bureau  of  Labor  and  Industrial  Statistics  has  published 
statistics  of  the  condition  of  a  large  number  of  the  employes  of  many 
different  industries  in  the  State.  Each  year  since  the  Bureau  was 
established,  in  1883,  it  has  canvassed  a  different  industry.  Commencing 
with  the  eleventh  annual  report,  it  has  not  only  published  statistics  of 
the  people  employed  in  a  certain  industry,  but  also  statistics  gathered 
from  the  employers  in  that  industry. 

For  the  fourteenth  annual  report,  a  canvass  has  been  made  of  people 
engaged  in  the  manufacture  of  the  miany  different  vehicles  for  the  trans- 
portation of  passengers  or  freight  outside  of  railroads  and  watercraft. 
Table  I,  and  the  deductions  following  it,  are  devoted  to  these  statistics. 

A  canvass  has  also  been  made  of  these  vehicle  manufacturers,  with 
the  iotention  of  showing  the  magnitude  of  this  branch  of  Michigan 
manufacturing.  Under  the  term  ^^vehicle^'  is  included  all  kinds  of  car- 
riages, wagons,  sleighs,  bicycles,  carts,  wheelbarrows,  children's  wagons, 
and  hand  sleds.  Some  establi8h;ments  manufacture  onfy  parts  of  a 
Tehicle,  such  as  spokes,  hubs,  springs,  etc.  These  are  all  classed  in  this 
report  as  "vehicle  manufacturers."  The  result  of  the  canvass  is  shown 
in  Table  II  and  the  deductions  following  it. 

One  hundred  and  twenty-six  establishments  were  canvassed  in  41 
cities  and  villages.  In  this  number  of  establishments  are  46  incor- 
porated companies,  39  partnen^hips  and  41  doing  an  individual  business. 
The  capital  invested  in  the  business  amounts  to  |4,626,553,  and  employ- 
ment is  given  to  6,243  people.  The  average  monthly  pay  roll  is  |231,911. 
The  value  of  the  raw  material  used  is  reported  at  |3,674,717,  and  the 
value  of  the  product — ^jobbing  prices — is  given  as  |8,044,222.  An 
examination  of  the  table  will  show  that  over  63  per  cent  of  this  pro- 
duct is  sold  outside  of  Michigan,  and  that  shipments  are  made  to  many 
foreign  countries.  It  is  perhaps  needless  to  say  the  quality  of  the 
Michigan  manufactured  vehicles  is  unsurpassed  either  in  material  or 
workmanship.  Michigan  stands  second  to  none.  The  table  in  this  res- 
pect includes  a  number  of  firms  who  do  other  manufacturing  and  ii^ 
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addition  manufacture  bicycles,  sleighs,  cutters  and  parts  of  carriages 
or  other  vehicles.  Beside  the  product  given  here  there  are  in  the  aggre- 
gate a  large  number  of  wagons,  carriages,  sleighs,  etc.,  manufactured 
by  persons  carrying  on  a  general  blacksmith  business.  Indeed,  there 
is  scarcely  a  village  or  hamlet  in  the  State  that  does  not  turn  out  more 
or  less  of  this  kind  of  product.  The  capital  invested,  people  employed, 
are  not  easily  estimated,  apart  from  the  other  business.  Satisfactory 
information  of  this  could  not  be  obtained  without  a  personal  visit  to 
the  smaller  villages  of  the  State  by  an  agent  of  this  Bureau.  The  appro- 
priation would  not  warrant  this  extra  expenditure. 

The  vehicle  industry  has  been  a  common  sufferer  with  nearly 
every  other  business  by  reason  of  the  business  depression  of  the  past 
three  years.  As  a  result  many  plants  have  run  on  part  time,  with  a 
reduced  force,  and  some  have  closed  down  entirely. 

Regarding  the  value  of  material  used,  the  product  of  the  business 
and  aggregate  pay-roll  as  tabulated  it  should  be  said  that  no  account 
has  been  taken  of  the  cost  of  the  plant  and  machinery  used,  much  of 
which  is  expensive,  nor  the  loss  from  the  use  of  the  same.  When  this 
and  the  amount  of  bad  debts  and  other  eouroes  of  loss,  together  with 
taxes,  insurance  and  other  ''fixed  charges''  are  taken  into  confiideration^ 
it  will  readily  be  seen  that  only  a  small  per  cent  of  dividends  can  be  de- 
clared. Aparently,  proprietors  of  these  establishments  are  holding  on, 
hoping  for  better  times  in  the  future.  A  full  share  of  the  business  fail- 
ures in  the  past  year  may  be  found  among  this  class  of  manufacturers. 

Following  is  the  form  of  the  schedule  used  in  making  this  canvass: 
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STATrSlIC8   FROM   MANUFACTt'RERS   OF   VEHICLES. 

Location  

Corporation,  partnership  or  individual  business 

If  a  corporation,  amount  of  capital  stock 

Number  of  shares  of  stock 

Amount  of  capital  invested  in  the  business 

Number,  of  employes  In  shops 

Number  of  salaried  officers  and  clerks 

Number  of  traveling  salesmen  and  other  employes  not  enumerated  above 

Average  monthly  pay-roU  of  employes  in  shops 

Average  monthly  pay-roll  of  salaried  officers  and  clerks 

Average  monthly  pay-roll  of  traveling  salesmen  and  other  employes  not  enumerated 

above  

Total  averaffe  monthly  pay-roll' 

WAGONS. 

Number  of  farm  wagons  (double)  manufactured  in  1895 

Number  of  farm  wagons  (single)  manufactured  in  3895 

Number  of  platform  spring  wagons  manufactured  in  1895 

:Number  of  express  wagons  manufactured  in  1895 
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KuiDber  of  delivery  wagons  manufactured  in  1895 

Number  of  other  wagons  manufactured  in  1895,  classified  as  follows: 


CABRIAGE8  A^D  BUGGIES. 

Number  of  top  carriages  (double)  manufactured  in  1895 

Number  of  open  carriages  (double)  manufactured  in  1895 

Number  of  top  buggies  (single)  manufactured  in  1895 

Number  of  phaetons  manufactured  in  1895 

Number  of  traps  manufactured  in  1895 

Number  of  surrys  manufactured  In  1895 

Number  of  phaetons  manufactured  in  1895 

Number  of  road  carts  manufactured  in  1895 

Number  of  other  carriages  or  bupjries  manufactured  in  1895,  classified  as  follows: 


MJflCELLANEOTJS  WHEEI.ED   VEHICLES. 

Nuntber  of  hacks  manufactured  in  1895 

Number  of  omnibuses  manufactured  in  1895 

Number  of  mail  carts,  trucks  or  buggies  manufactured  in  1895 

Number  of  drays  manufactured  in  1895 

Number  of  mill  trucks  manufactured  in  1895 

Nimiber  of  push  carts  or  other  liand  vehicles  manufactured  in  1895 

Number  of  wheelbarrows  manufactured  in  1895 

Number  of  bicycles  manufactured  in  1895 

Number  of  dump  carts  manufactured  in  1895 

Number  of  other  wheeled  vehicles  manufactured  In  1895,  classified  as  follows: 


SLEIGHS  AND  CUTTERS. 

Number  of  pairs  of  bob  sleighs  manufactured  in  1895 

Number  of  pleasure  sleighs  (bobs)  manufactured  in  1895 

Nmnber  of  double  cutters  manufactured  in  1896 

Number  of  single  cutters  manufactured  in  1895 , 

Number  of  sets  of  runners  for  carriages  manufactured  in  1895 

Number  of  other  runner  vehicles  manufactured  in  1895,  classified  as  follows; 


STATISTICAL  INFOJtMATlON. 

Value  of  material  used  in  1895 

Value  of  product  of  business  in  1895 

What  per  cent  of  your  product  is  sold  outside  of  Michigan? , 

What  per  cent  of  your  product  of  1895  is  unsold? 

To  what  foreign  countries  do  you  ship  your  products? 

Do  you  favor  an  eight  hour  day  for  your  employes? 

If  so,  do  you  favor  a  corresponding  reduction  in  wages? 

Do  yon  think  employes  can  accomplish  as  much  work  In  8  hours  as  in  10?. 

REMARKS. 
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$100,000 

50,000 

850,000 

80,000 


60,000 
20,000 


25,000 

18,500 
80,000 


I 

aa 
O 

i 

Ji 

u 

£ 

p 
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10,000 
6,000 

35,000 
8,000 


S 

00 

o 
► 

.a 

H 

«^  a 
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1,000 
800 


6,000 
50,000 
60,000 


25,000 


2,500 

1,850 
3,000 


none 
5,000 
2,000 


2,500 


25,000 


80,000 


3,000 


3,000 


Kind  of  Tehides  or  parts  of  yehiolefl  mannfadtured. 


Bicycles _ 

Bob  sleighs,  and  farm,  delivery  and  platform  wagons. 

Farm  wagons  and  bobsleighs _ 

Bicycles _ 


Wheelbarrows 

Mill  tracks _ 

Delivery  and  other  wagons,  bob  deighs  and  nmners  for 
carriages. 

Bnggy  tops,  carriage  and  sleigh  backs  and  cushions 

Carnages,  phaetons  and  pleasure  sleighs 


$125,000 

^15,500 

^,000 

60,000 

4,500 

25,000 
8,191 
2,000 

200 
6,000 

700 

7,000 

2,000 

8,500 

16,800 

28,500 
80,000 

2,000 

6,000 

5,000 

none 

50,000 

29,700 

50,000 
100,000   Buggies,  carriages,  hacks  and  catters. 


Farm  wagons,  carts,  bnggies  and  sleighs 

Miscellaneons  vehicles  and  sleigh  mnners 

Famitnre  and  fmit  wagons,  carriages  and  bob  sleighs. 

Farm  and  delivery  wagons  and  bob  sleighs. 

Bicycles _ 


Baby  carriages _. 

Liffht  wagons,  carriages  and  catters 

Baby  carnages 

Farm  and  delivery  wagons,  baggies  and  sleighs. 
Baby  carriages. 1 


25,000 

19,000 

22,000 

12,000 

6,000 


5,000 
5,000 

3,000 

25,000 

5,000 

3,000 

1,500 
1,500 
1,000 


50,000 


Road  wagon  bodies  and  sleisphs _ 

Wagons,  carts,  carriajgee  and  catters 

Wagons,  tracks,  carriages,  carts,  runners  for  carriages 

and  coaster  sleds. 
Buggies  and  miscellaneous  special  carriages 


Carriage  and  sleigh  woodwork. 


Bicycles 

Dash  rails  and  cutter  rails 

Platform,delivery  and  express  wagons,  and  vehicle  runners 
Express  and  delivery  wagons,  sleighs,  cutters,  baggies  and 
carriages. 

Baggies 

Delivery  wagons,  carriages,  buggies,  catters  and  carriage 

runners. 
Platform  and  delivery  wagons,  trucks,  sleighs  and  runners 

Stove  trucks 

Farm  and  delivery  wagons,  trucks,  carts  and  cutter  runners 
Baby  carriages 


Delivery  wagons  and  cutters 

Platform  and  delivery  wagons,  hearses  and  carriages. 
Platform  and  delivery  wagons,  buggies  and  cutters... 
Vehicle  wheels. 


Spring  wagons,  cutters  and  carriages  of  all  kinds. 


HP 

Hi 


and  sleds 


SB 


6,800 

2,708 

4,475 

500 

175 

80,000 

245 

20 

750 
10 


68 
160 
250 

500 

812 
600 
106 
800 

912 
8,800 
1,122 

182 

142 

a 

450 

175,000 

74 

60 


500 

81 

40 

520 

51 

2,700 

85 

6 

12 

65,278 

4,800 

96,896 


a  Our  business  is  so  varied  that  it  is  impossible  to  give  the  number,  as  a  great  deal  of  it  is  unfinished 
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b  Can  not  anewer  aa  «•  keep  ao  accoaat. 

cUumfactDiwdecliiifldtogiTa  lulormation. 

d  Hbh  worked  on  lapalca  pact  of  the  time,  which  [Dolndas  ptodoot  of  basioeBB. 

■  Work  OD  oommlnlon. 

NoTB.— Den.,  Danmack;  BwlW.,  Switcerland;  Oar..  QeTmany;  Air.,  Africa;  8w.,  3waden ;  Bug.,  Eat- 


\i  N.  Z.,  NawZaaland'iW.  I.,"Wsat  IiidiaB;'Aiu.,'AnBtriB;  S.'a,,  Soatb  America;  Hex.,  lieilcw';  Ita., 

Italj:  Cu..  Canada;  Ind.,  lodia;  Boot.,  Sootlaud;  Anst,,  Aoatralla ;  Biu,  BuBnia;  G.  C,  Capa  Colour. 


186 
Book  No.  2. 


LABOR    AND    INDUSTRIAL    STATISTIOS. 

Tsble  H«.  i.—0o^TuiVKi>.—8tatutiet  from 


II 


it 


Kind  of  TShiolsB  or  pmrts  o[ 


7  Corp. 
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1  Cmp. 

Z  lud. 


so,«xi    t,oao 


3. MO 

40,000 
40,000 


40,000 
GO,O0C 
100,000 
150,000 

107,000 

Kl,000 


SpriDC  WKSoiu,  bunlflBand  oartt><ei 

VablclB  aprlDSB 

HlBoellanaons  Tehicloe 

SpriDK  wuons,  ckmassB  aadaattan 

Finn  wwoni  and  bob  «loi«h«..._ 

^riag  WBpiiiB,  oairift^i  andBewing  maofainVfl 

<^niBK*  topt,  onahlona  uid  backs 

Bloyolai 

Bead  wigoDS,  boggles.  oarU  and  oatton 

Bnggiu.  oarriagsi,  road  wagonB  and  cnttBra 

BprlDg  and  dBllTaiT  vagous.  cairiamB,  carta  andcatMrB. 

TShloIewheBli____:..„:. .„..' 

Wa«oDB,  draye,  carta,  carriages,  delgbi  and  CQttare 

Vehicle  apiingB 

BioioIeaDd  carriage  seat  handlaa 

SpTiDg  wagoni,  oamage*  and  cutters,  a 

■"'-^  wagons,  bnggiss,  oarriagei  and  onttan 

Spring  wagon  B.  buggisBand  aarrlans 

Spring  wagona,  boggiea,  oatter*  and  oarriageB 

Spadal  spring* 

PWtmi* 

BnlldM,  etc. 

Tablole  bodiM 

Bnggias,  carriagBB  and  carta 

Spring  wagons,  load  wagODS,  liuggieB,  oarrlagas  and  cart 

Boggy  iptlDga  and  gears 

Farm  and  spring  wagooa,  boggiaa  and  carta 

Spring  wagODB.  buniaa,  oarts  and  adjuatable  carriagi 

Sudghs,  drays,  farm  and  dallTary  wagoni  sad  oarrisoM.. 

Spring  wagons,  bnggieB,  oarriagea,  cotters  andrannars.-- 
Wbetlbarrows,   mill  trucks,   paab   carta    and   sarriage 

ShJibb,  wbesl  rims  and  honnds 

Inigglea,  pluietons  and  speeding  Tehitdsi.  6 

Farm  and  spring  wagons  and  alaigha 

Boggles,  farm  and  spring  wagons,  carta,  sleighs  and 

Farm  wagons  and  mill  tracks 

Farm  and  spring  wagons  and  slsighs 

Farm    and   spring   wagoni.   road  wagons,  sleigbs    and 

BprinawaeoDBi  bugglss,  oattersand  carriages 

BlcyclBB 

Farm  wagons  and  cutters 

a  Woodwork  only. 

b  Aleo  rubber  cuaUon  tires  and  ball  bearing  axles. 

c  Aho  heanr  logging  carts. 

d  16.000  seta. 

e  Did  notmannfacture  In  1895. 
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/  Did  Dot  wuver  tb*  quaadon, 

a  Work  on  oommiHlon. 

Ntxra.— Den.,  I>aDii]ark;  8wl(a.,8wltc«rluid;  G«r.,  Qvtiiuidt:  Atr,. 
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$35,000 
19,000 
75,000 
50,000 
25,000 

82,000 


8,000 


2,400 


2,500 
400 

460 


4,000 

2,000 
800 


10,000 


2,500 
5,000 
5,000 

10,000 

900 

15,000 

22,000 

285,000 


24,000 

100,000 

40,000 

4,000 

3,000 

45,000 
20,000 
25,000 
25,000 
15,000 

45,000 

50,000 

7,000 

4,000 

7,000 

8,200 

12,000 

4,000 

75,000 

150,000 

20,000 

20,000 

4,000 

100,000 

50,000 

55,000 
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Kind  of  TehioleB  or  parta  of  Tehioles  mannfaotnred. 


Bioyolea , 

Farm  wagons  and  drays 

BioyoloB 

Carriages  and  buggies.. 

Buggies,  oarriages  and  road  wagons 

Carriages,  oarts,  road  wagons  and  ontters 

Cutters,  sleds  and  bicyele  rims 

Speeding  oarts 

Farm  and  spring  wagons,  sleighs,  buggies  and  carriages.. 
Farm  and  spring  wagons,  buggies,  push  carts  and  sleighs. 


Carriages,  buggies  and  cutters 

Farm  wagons 

Logging  and  mill  trucks,  wagons  and  miscellaneous 

yehicies. 
Farm  and  spring  wagons,  buggies,  sleighs,  ontters  and 

dump  carts,  a 
Velocipede  and  industrial  oars 


Buggy  tops,  cushions,  backs,  storm  aprons,  etc. 
Carriage  axles 


Farm  wagons 
Push  carts,  fa 
Wagons,  buggies,  sleighs  and  cutters 


Push  carts,  farm  and  spring  wagons,  sleighs  and  drays 

ms 


Spring  wagcms,  buggies  and  cutters 

Buggies  and  carriages 

Wagons,  buggies  and  deighs 

Wagons -, 

Trucks  of  all  kinds 


Spring  wagons,  oarriages  and  cutters 

Spring  wagons,  buggies,  carriages  and  cutters.. 

Buggies  and  cutters - 

Farm  and  spring  wagons,  carriages,  sleighs  and  cutters. 

II  II  II  Ti  11^  iT  II  it 


Spring  wagons,  carriages,  buggies  and  cutters 

Farm  and  spring  wagcms,  drays,  carriages  and  buggies 

Farm  and  spring  wagons,  drays,  buggies,  carriages  and 

wheelbarrows. 
Farm  and  delivery  wagons,  buggies,  oarriages,  oarts  and 

sleighs. 


Bicydes 


igi 


Spring  wagons,  carriages,  oarts  and  cutters,  c 

Wheelbarrows _ 

Farm  wagons,  buggies,  push  carts,  sleighs  and  wheel- 
barrows. 

Farm  wagons  and  drars 

Buggies,  cutters  and  slei^is 

Cutters  (in  the  white).. 

Wagons 


60 


1,500 
1,006 
1,612 

1,400 


220 
84 
48 


75 
589 

92 

8,478 


b 

85,879 

890 

89 

24 

8,569 

1,160 

152 

810 

200 

2,928 

2,830 

96 

121 

189 

164 

94 

86 

1,606 

2,200 

5,548 

8,287 

78 

6,067 

3,060 

14,142 

66 


a  Also  8,000  sets  of  vehicle  runners. 

b  Did  notgiTe  the  number. 

c  Also  1,200  buggy  bodies  and  300  sets  of  gear  woods  in  the  white. 
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/  Do  tbeir  on  work  and  do  DOt  hlra. 
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In  gathering  statistics  from  those  engaged  in  the  manufacture  of 
vehicles  or  parts  of  vehicles  all  sections  of  the  State  were  visited.  Grand 
Rapids,  Detroit,  Kalamazoo,  Jackson,  Pontiac,  Flint  and  Lansing  are 
the  greatest  centers  for  this  industry.  The  following  shows  where  the 
factories  canvassed  are  located: 


Grand  Brspids. 

Detroit 

Kalamazoo 

Jackson 

Pontiac 

Flint 

Lansing 

Manistee 

Saginaw 

Marshall 

Owosso 

Ooldwater 

Monroe 

Linden  

Traverse  City. 
Three  River** . . 

Buchanan 

Escanaba 

Iron  Mountain 

Charlotte 

White  Pigeon. 


21 
18 
11 
8 
7 
6 
o 
6 
4 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 


Allegan 

Battle  Breek... 
Muskegon  . . . . . 

Albion 

Jonesville 

Lapeer 

Utica 

Rochester 

Romeo , 

Benton  Harbor 

Plymouth 

Mt.  Clemens . . . 

Bay  City 

Wayne 

Northville . 

Wyandotte 

Ionia 

Ovid 

Lowell 

Howell 


Whole  numbei  canvassed 1 26 


Number  of  incorporated  firms .... 

Number  of  co-partnerships   

Number  doing  individual  business 


46 
39 
41 


Whole  number  canvassed 126 

This  indicates  that  of  those  canvassed  36^  per  cent  are  doing  busi- 
ness as  joint  stock  corporations;  about  31  per  cent  being  co-partnerships, 
while  32|  per  cent  are  doing  an  individual  business. 
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Capital  stock  authorized  by  the  46  incorporated  •companies .  f  3,201,700  00 

Average  stock  for  each 69,602  17 

Whole  number  shares  of  stock 196,620 

Average  number  shares  for  each 4,272 

Capital  invested  by  the  126  establishments f  4,626,553  00 

Average  capital  for  each 36,718  67 

The  reports  show  that  the  business  of  these  126  establishments 
requires  a  capital  of  over  four  and  a  half  million  dollars — ^an  imnnense 
outlay  of  money,  showing  that  this  great  industry  is  among  the  first 
in  the  State.  Almost  every  report  speaks  of  the  severe  effects  of  the 
financial  depression  of  the  past  few  years.  Scarcely  an  establishment 
was  running  full  time  or  full  capacity,  and  several  of  the  most  impor- 
tant ones  were  temporarily  closed. 

Number  of  salaried  officers  and  clerks  employed 289 

Number  of  traveling  salesmen  eiiifployed 178 

Number  of  other  employees 5,776 

Whole  number  of  employes 6,243 

Average  number,  for  each  establishment 49^ 

While  the  canvass  shows  that  an  average  of  nearly  50  persons  were 
employed  in  each  of  these  establishments,  it  is  probable  that  this  num- 
ber would  be  nearly  doubled  were  it  not  for  the  industrial  depression 
so  universal  the  past  year.  In  many  places  extensive  and  costly  machin- 
erv  was  silent  for  want  of  business,  while  in  manv  others  one-half  of 
the  capacity  was  not  used. 

Monthly  pay  roll  for  salaried  officers  and  clerks f 22,321  00 

Monthly  average  for  each 77  23 

Monthly  pay  roll  of  traveling  salesmen 13,513  00 

Monthly  average  for  each 75  91 

Monthly  pay  roll  for  other  employes 196,077  00 

Monthly  average  for  each 33  94 

Total  monthly  pay  roll 231,911  00 

Average  monthly  pay  roll  for  each 37  12 

This  shows  but  very  little  difference  between  the  average  monthly 
pay  of  the  salaried  officers  and  clerks  and  the  traveling  salesmen.  It 
does  not  indicate  large  salaries  paid,  the  per  diem  averaging  about 
12.97. 
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The  other  employes  'include  all  shopmen,  dusters,  sweepers,  office 
boys,  apprentices  and  common  laborers  canvassed.  The  average  per 
diem  is  11.30^.  Some  of  the  better  class  of  mechanics  receive  f3.00 
per  day,  while  many  of  the  apprentices  work  as  low  as  fifty  cents, 
some  of  the  labor  being  even  lower  than  that.  Considering  the  strin- 
gency of  the  times  the  average  wages  jmid  compares  favorably  with 
any  other  class  of  business.  The  general  average  for  all  employes  of 
vehicle  manufacturers,  from  the  salaried  manager  to  the  apprentice,  is 
about  fl.43  per  day. 

Value  of  material  used  in  1895 $3,674,717  00 

Value  of  product  of  business  in  1895 8,044,222  00 

Number  of  vehicles  and  parts  of  vehicles  manufactured . .  814,839 

Certain  factories  do  not  manufacture  a  vehicle  complete,  but  work 
exclusively  on  specified  parts,  such  as  springs,  wheels,  runners,  etc. 
These  are  put  up  in  sets  and  are  so  counted  in  this  enumeration. 

The  reports  of  these  manufacturers  show  that  the  cost  of  material 
is  a  little  over  44  per  cent  of  the  value  of  the  product.  Whten  the 
rental  value  of  the  plant,  taxes,  insurance  and  the  constant  wear  of 
machinery  is  added  to  this,  together  with  the  wages  paid  employes,  it 
will  be  seen  that  the  item  called  profit  must  necessarily  be  very  small. 
The  strictest  economic  mianagement  must  often  be  used  to  insure  suc- 
cess and  keep  their  establishments  in  operation. 

Per  cent  of  product  sold  outside  of  Michigan 63 J 

Per  cent  of  product  of  1895  unsold 19J 

The  product  of  these  manufacturers  is  sold  in  all  parts  of  the  world. 
A  glance  at  the  table  will  show  some  of  the  foreign  countries  their 
goods  are  shipped  to.  Less  than  37  per  cent  is  sold  inside  the  State. 
Carriages  and  vehicles  of  Michigan  manufacture  have  a  world-wide 
reputation.  The  brand  of  a  reputable  Michigan  manufacturer  is  a  guar- 
antee which  carries  reliability  and  worth  to  the  purchaser.  It  will 
be  seen  that  about  one-fifth  of  the  product  of  1895  was  unsold  at  the 
time  of  making  this  canvass.  Previous  to  the  financial  panic,  com- 
mencing in  1893,  orders  for  goods  from  the  large  factories  were  gener- 
ally far  in  advance,  and  many  establishments  were  obliged  to  work 
overtime  to  supply  the  demand,  but  like  all  other  business,  the  vehicle 
industry  has  been  greatly  paralyzsed  and  the  sales  of  the  past  year  were 
even  less  than  in  1895.  A  study  of  the  statistics  gathered  show  that 
the  Michigan  vehicle  manufacturer  has  been  equally  affected  with  other 
manufacturers  in  the  great  business  depression. 
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THE    EIGHT    HOUR    WORK    DAY. 


The  reduction  of  a  day's  labor  to  eight  hours  has  been  agitated  in 
this  country  for  several  years.  Strikes  have  been  inaugurate  to  com- 
pel employers  to  concede  this  reduction.  Eight  hours  is  the  rule  to 
a  certain  extent  in  some  trades  at  this  tim^,  but  generally  it  is  where 
employes  "work  by  the  piece."  In  a  few  establishments  a  nine  hour  day 
is  maintained,  the  larger  number,  however,  being  still  on  the  ten  hour 
plan. 

It  ifl  quite  probable  the  agitation  for  a  shorter  work  day  will  increase, 
and  only  the  future  will  develop  how  the  matter  can  be  arranged. 

CANVASS   OF   BMPLOTBS. 

The  Michigan  Bureau  of  Labor  and  Industrial  Statistics  deemed  it 
a  proper  subject  for  investigation,  and  the  following  questions  were 
asked  of  the  employes  of  vehicle  manufacturers  canvassed: 

1.  Do  you  favor  eight  hours  for  a  day's  work? 

2.  Do  you  favor  eight  hours  for  a  day's  work  with  corresponding 
reduction  in  wages? 

3.  Do  you  think  you  can  accomplish  as  much  work  in  eight  hours  as 
in  ten? 

4.  Do  you  think  the  average  employ^  can  accomplish  as  much  work 
in  eight  hours  as  in  t^n? 

In  asking  the  above  questions  each  person  canvassed  was  asked  to 
give  his  individual  opinion,  from  his  own  observation,  and  not  what 
some  one  had  told  him.  The  result  of  their  answers,  and  deductions 
therefrom,  are  given  below: 

Number  who  favor  eight  hours  for  a  day's  work 3,498 

Number  who  do  not  favor  eight  hours  for  a  day's  work 1,100 

Number  not  answering  52 

Whole  numtber  canvassed  4,650 

Number  favoring  eight  hours  with  corresponding  reduction   in 
wages 594 

Number  not  favoring  eight  hours  with  corresponding  reduction  in 
wages 2,788 

Number  not  answering " 116 

Whole  number  favoring  eight  hours 3,498 
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Number  who  think  they  can  accomplish  as  much  work  in  eight 
hours  as  in  ten 1,067 

Number  who  do  not  think  they  can  accomplish  as  much  work  in 
eight  hours  as  in  ten 3,501 

Number  who  do  not  answer 82 

Whole  nunuber  canvassed 4,650 

Number  who  say  the  average  man  can  accomplish  as  much  work 
in  eight  hours  as  in  ten 896 

Number  who  say  the  average  man  cannot  accomplish  as  much 
work  in  eight  hours  as  in  ten 3,712 

Number  not  answering 42 

Whole  number  canvassed 4,650 

This  shows  that  about  99"  per  cent  of  those  canvassed  answered  these 
questions,  and  that  over  75  per  cent  of  them  favored  an  eight  hour 
day.  It  also  shows  that  of  those  who  favored  the  shorter  day  less 
than  17  per  cent  favor  a  corresponding  reduction  in  wages.  Nearly 
80  per  cent  do  not  favor  any  reduction  in  wages,  about  3  per  cent 
not  answering.  It  is  evident  that  a  shorter  work  day  is  favored  by 
these  ^mploy^s,  but  without  a  corresponding  reduction  in  wages. 

The  answers  also  show  that  less  than  24  per  cent  of  those  canvassed 
think  they  can  accomplish  as  much  work  in  eight  hours  as  in  ten, 
over  75  per  cent  saying  they  cannot  do  as  much.    A  few  did  not  answer. 

Some  people  doubt  their  own  ability  as  to  accomiplishing  as  much 
work  in  eight  hours  as  in  ten,  but  think  the  average  man  can  do  so, 
over  19  per  cent  thus  expressing  themselves,  but  on  the  other  hand 
about  80  per  cent  answer  that  the  average  man  cannot  accomplish  as 
much  in  eight  hours  as  in  ten,  only  42  not  answering  the  question. 

Employ^.s  were  asked  to  express  their  views  on  the  eight  hour  ques- 
tion,, but  out  of  4,650  canvassed  only  21  took  advantage  of  the  oppor- 
tunity. Their  comments  are  given  below,  the  designating  number  being 
their  schedule  number  in  Table  I,  a  reference  to*  which  will  show  where 
they  reside. 

COMMENTS   OF    EMPLOYES   ON    EIGHT    HOUR   WOBK   DAY. 

91.  Go  ahead  with  your  eight  hour  work  day  and  give  more  people 
work,  and  close  the  ports  forever  to  pauper  immigration  and  open  them 
to  only  those  that  can  land  here  with  |1,000  and  show  by  their  past 
record  that  they  have  been  and  will  be  prosperous  and  law  abiding 
people. 

128.  Average  man  at  hand  work  can  do  as  much  in  eight  hours  as  in 
ten,  but  cannot  with  machine  work. 

247.  Of  course  the  average  man  cannot  do  as  much  work  in  eight 
hours  as  in  ten. 

318.  Anybody  of  sense  would  say  "No"  to  the  question  "Can  a  man 
do  as  much  work  in  eight  hours  as  fn  ten." 

335.  I  do  not  favor  eight  liours  with  wages  at  1125. 

403.  I  favor  eight  hours  provided  I  can  get  sait^^  P^y  ^^  for  ten. 

487.  Want  a  man  to  do  2  days'  work  for  one-l^^^^  ^  day's  pay.  No 
eight  hours  at  present  wages. 
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595.  I  favor  eight  houi's  with  ten  hours'  pay. 

678.  I  think  we  earn  in  eight  hours  all  that  we  receive  for  ten. 

680.  Think  it  simple  to  ask  if  a  man  can  accomplish  as  much  work 
in  eight  hours  as  in  ten. 

854.  At  some  occupations  the  average  employ^  can  do  as  much  in*^ 
eight  hours  as  in  ten,  at  othlers  he  cannot.    I  favor  eight  hours  as  it 
will  furnish  labor  to  the  unemployed,  else  what  help  is  labor  saving 
machinery,  only  to  fill  the  land  with  tramps,  who  are  honest  but  cannot 
get  employment.   * 

1303.  Can't  do  as  nnich  in  eight  hours  as  in  ten  on  a  machine. 

1650.  "No,  decidedly  not,"  in  regard  to  the  average  employ^  accom- 
plishing as  much  in  eigh^  hours  as  in  ten. 

1651.  In  adopting  the  eight  hour  day  it  would  tend  to  employ  more 
men  and  divide  things  up.  I  am  willing  to  divide  with  some  man  that  is 
idle. 

3451.  I  am  against  the  eight  hour  movement  because  a  man  cannot 
work  in  eight  hours  what  he  can  in  ten.  After  the  eight  hour  time  is 
adopted  an  employer  will  have  to  put  a  guard  to  every  five  men  to  see 
that  he  gets  the  amount  of  work  done,  like  in  the  prison,  and  then 
labor  organizations  will  squeal  because  they  have  to  have  a  constant 
watchman  as  though  in  State  prison. 

3653.  I  favor  eight  hours  a  day  because  I  think  any  men,  if  he  receives 
a  reasonable  pay,  can  turn  out  as  much  work  in  eight  hours  as  in  ten 
hours,  or  have  nine  hours  for  work  day  and  half  holiday  Saturday. 

3764.  With  reference  to  eight  hour  day  will  say  that  if  a  workman  will 
work  honestly  and  try  to  give  a  square  day's  work,  he  can  accomplish 
nearly  as  much  in  eight  hours  as  is  now  done  in  ten,  but  unless  they  will 
be  conscientious  and  willing  to  work  steadily  and  with  energy,  they 
should  not  expect  it. 

3899.  The  question,  ''Can  a  man  accomplish  as  much  work  in  eight 
hours  as  he  can  in  ten,"  is  rather  a  queer  question.  Now  if  I  were  work- 
ing eight  hours  a  day  and  receiving  ten  hours'  pay  for  it,  I  probably 
would  say  I  could  do  as  much  work,  but  when  it  comes  to  piece  work 
it  is  something  else.  At  present  I  am  building  gears  at  piece  work.  If 
I  stand  around  shooting  off  ^my.  mouth  for  five  or  ten  minutes  I  soon 
discover  that  much  of  my  time  is  lost  for  the  day, 

4161.  Ten  hours  is  the  natural  time  for  a  healthy  man  to  work.  My 
wages  are  low  enough  now.  Take  from  it  20  per  cent  and  my  part  is 
small.    I  am  in  fatvor  of  more  wages  and  work  for  it. 

4613.  It  depends  upon  what  the  work  is  whether  an  employ^  can 
accomplish  as  much  work  in  eight  hours  as  in  ten. 

4638.  In  this  part  of  Michigan  eight  hours  for  a  day's  work  is  all  right 
for  winter,  but  it  should  be  ten  in  the  summer. 

CANVASS   OF   EMPLOYERS. 

Wishing  to  get  the  opinion  of  those  who  employed  these  people,  the 
126  vehicle  manufacturing  establishments  canvajssed  were  asked  these 
questions: 

1.  Do  you  favor  an  eight  hour  day  for  your  employes? 

2.  If  so,  do  you  favor  a  corresponding  reduction  in  wages? 

3.  Do  you  think  employes  can  accomplish  as  much  work  in  eight 
hours  as  in  ten? 
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Those  having  these  eBtablishments  in  charge  were  ajsked  to  give  these 
questions  candid  thought  and  to  furnish  the  Bureau  such  information 
as  they  could  on  the  subject.  Their  answers  with  the  deductions  drawn 
from  the  same  follow: 

Number  wh^  favor  eight  hours  per  day  for  their  employes 32 

Number  who  do  not  favor  eight  hours  per  day  for  their  employes. .     81 
Number  not  answering -,^ 13 

Whole  number  of  manufajcturing  establishments  canvassed. . .  126 

Number  who  favor  eight  hours  with  corresponding  reduction  in 
wages 15 

Number  who  do  not  favor  eight  hours  with  corresponding  reduction 
in  wages  13 

Number  not  answering 4 

Whole  number  favoring  eight  hours 32 

Number  who  think  employes  can  accomplish  as  much  work  in  8 
hours  as  in  ten 5 

Number  who  do  not  think  employes  can  accomplish  as  much  work 
in  eight  hours  as  in  ten Ill 

Number  not  answering 10 


Whole  number  of  manufajcturing  establishments  canvassed. . .  126 

It  will  be  seen  that  of  the  126  manufacturing  establishments  can- 
vassed, 32  or  over  26  per  cent,  favored  an  eight  hour  day  for  their 
employes,  but  that  15  or  nearly  one-half  of  these  wanted  a  correspond- 
ing reduction  in  wages.  Over  64  per  cent  did  not  favor  an  eight  hoar 
day.  Over  10  per  cent  did  not  answer  the  question.  It  is  fair  to  pre- 
sume that  those  who  did  not  answer  do  not  look  with  favor  on  such 
reduction,  which  shows  nearly  75  per  cent  opposing  an  eight  hour  day. 
Only  10  per  cent  of  the  whole  number  favor  the  shorter  day  with  the 
same  wages  for  ten  hours. 

Only  five  of  all  the  establishments  canvassed  think  that  employes 
can  accomplish  as  much  in  eight  hours  as  in  ten,  while  111,  or  88  per 
cent  of  the  whole,  think  they  cannot.  Ten  do  not  answer  the  question. 
It  is  evident  from  this  that  nearly  all  manufacturers  do  not  think  their 
employes  can  accomplish  as  miuch  work  in  an  eight  hour  day  as  in  a 
ten  hour  day. 

Each  of  these  establishments  were  invited  to  express  their  ideas  on 
the  eight  hour  day  question.  Only  11  of  the  entire  number  canvassed 
accepted  the  invitation.  Their  remarks  are  given  below,  the  number 
preceding  each  being  their  schedule  number  in  Table  II. 

REMARKS   BY   EMPLOYERS   ON   AX   EIGHT   HOUR   DAY. 

1.  Prefer  one-half  day  Saturday. 
18.  Favor  nine  hours  as  a  day's  labor. 

36.  Favor  a  corresponding  reduction  at  first,  but  raise  to  old  standard 
after  one  year. 
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42.  Think  it  is  impossible  for  employes  to  accomplish  as  much  work 
in  eight  hours  as  in  ten,  as  machines  can  make  but  a  certain  number 
of  revolutions  in  ten  hours,  and  the  same  number  cannot  be  crowded 
into  eight  hours. 

64.  Favor  an  eight  hour  work  day  if  employes  want  it. 

74.  Favor  an  eight  hour  work  day  if  general  throughout  the  United 
States,  and  are  willing  to  pay  as  high  wages  as  oonwpetitors,  if  pro- 
tected against  cheap  foreign  labor. 

76.  We  do  not  believe  the  same  wages  can  be  paid  for  eight  hours 
as  for  ten,  unless  prices  for  our  products  are  advanced.  Our  product 
is  nearly  all  machine  work.  The  cai)acity  of  a  machine  largely  governs 
what  a  man  can  produce.  The  machine  cannot  produce  as  much  in 
eight  hours  as  in  ten  hours.  We  do  not  believe  ten  hours  over-taxes 
a  man^s  endurance.  We  also  believe  that  many  men  are  better  off  with 
ten  hours'  work  than  eight  from  a  moral  standpoint. 

91.  Favor  an  eight  hour  day  if  generally  adopted;  would  be  willing 
to  try  the  experiment. 

100.  Do  not  think  they  would  accomplish  as  much  work  in  eight 
hours  as  in  ten,  but  think  they  could. 

124.  Expense  of  heat,  fuel,  insurance,  taxes,  night  watch,  repairs, 
etc.,  is  same  for  eight  hours  as  for  ten. 

164.  As  to  eight  hour  day,  I  do  not  see  how  it  can  be  worked  with 
satisfaction,  for  the  simple  reason  we  cannot  see  how  the  poor  man 
with  a  teann  at  the  present  scale  of  wages  can  afford  to  pay  higher  for 
his  horse  shoeing  and  repairing,  and  an  eight  hour  day  means  less  wages 
for  the  laboring  man  or  higher  prices  for  the  man  with  team,  for  at  the 
present  prices  it  is  a  close  shave  to  make  both  ends  meet  and  we  both 
work  as  hard  as  the  average  laboring  man,  the  average  hours  for  our 
d^y's  work  being  about  13,  by  the  time  we  open  up  in  the  morning 
until  we  close  in  the  evening,  as  there  are  always  books  to  look  after 
and  one  thing  and  another;  so  I  think  if  they  favor  the  eight  hour  work 
day  they  ought  to  favor  the  business  man  with  a  little  better  profits. 


DISCUSSION   OF   THE   BIGHT   HOUR   DAY. 

Believing  it  proper  to  give  the  reasons  why  the  eight  hour  day  should 
be  adopted,  Mr.  Samuel  Gompers,  President  of  the  American  Federa- 
tion of  Labor,  was  asked  to  furnish  an  article  in  its  favor.  These  ques- 
tions were  submitted  to  Mr.  Gompers,  as  the  basis  for  his  paper,  which 
follows: 

1.  What  are  the  causes  that  have  led  to  the  agitation  of  the  eight 
hour  day? 

2.  What  effect  would  the  introduction  of  the  eight  hour  work  day 
have  upon  the  interests  of  labor? 

3.  What  effect  would  the  eight  hour  work  day  have  upon  the  interests 
of  capital? 

4.  How  would  the  eight  hour  work  day  readjust  itself;  that  is,  how 
would  business  readjust  itself  to  the  change  in  the  hours  of  labor? 

5.  How  can  the  eight  hour  day  be  introduced  with  the  least  friction 
to  existing  conditions? 
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MR.    GOMPER'S    PAPER. 


Indianapolis^  Ind,^  Nov.  Hih^  1896. 

Hon.  Chab.  H.  Mobsb,  Commissioner  of  Labor: 

Dbar  Sir — "What  are  the  causes  that  have  led  to  the  agitation  of 
the  eight  hour  day?" 

To  answer  this  question  accurately,  to  treat  of  the  movement  to  reduce 
the  hours  of  labor,  and  present  the  subject  in  a  fairly  intelligent  form, 
we  cannot  arrive  at  any  true  conclusion  or  present  Intelligently  the  facts 
in  connection  therewith,  unless  consideration  is  given  to  those  elements 
and  conditions  which  have,  from  time  immemorial,  gone  to  make  up  the 
sum  total  of  man's  activity. 

At  best,  man  does  not  work  simply  for  the  pleasure  attained  by  the 
employment.  Man  works  because  it  is  necessary  to  his  life.  He  recog- 
nizes the  fact  that  unless  he  work  to-day  he  may  have  little  opportunity 
of  living  either  to-day  or  the  days  to  follow. 

We  see  that  in  all  countries  where  the  necessaries  of  life  are  easily 
obtained,  work  is  of  the  most  primitive  character,  necessities  are  not 
large,  opinions  are  not  diverse,  desires  do  not  grow;  enough  to  eat  for 
the  day  is  sufficient,  the  morrow  may  and  will  care  for  itself.  If  life 
.remain,  assurance  is  at  hand  that  food  and  such  shelter  as  may  be 
essential  is  easily  obtained  and  accessible.  On  the  other  hand,  in  those 
countries  where  climatic  changes  are  most  frequent,  where  the  full  sea- 
sond  of  the  year,  Spring,  Summer,  Fall  and  Winter,  occur  with  great 
regularity  and  of ttimes  with  great  severity,  man  is  required  not  only  to 
exercise  his  functions  in  order  to  work  for  the  day  in  which  he  lives, 
but  to  provide  shelter  for  the  burning  heat  of  summer  and  the  fearful 
havoc  of  winter's  cold  blasts. 

To  these  later  conditions,  more  than  to  all  others,  are  due  the  great 
progress  made  along  economic  lines  leading  to  social,  rational  and  moral 
progress.  The  changing  seasons  and  varying  climatic  conditions  gave, 
and  still  give  birth  to  the  idea  among  men  that  it  is  necessary  to  pro- 
vide in  one  season  for  the  severities  and  emergencies  of  the  others. 
Perhaps  to  these  facts  more  than  to  all  else  is  due  the  great  flood  of 
light  which  broke  through  the  gloom  of  the  eflfete  monarchical  and  feudal 
institutions  with  the  dawn  of  the  Nineteenth  century.  Official  barriers 
were  broken  down,  and  necessity,  the  "Mother  of  invention,"  asserted 
herself;  the  darkness  of  ages  had  been  lifted  from  the  minds  of  man, 
and  there  burst  forth  the  splendid  discoveries  and  inventions  that  fol- 
lowed each  other  in  quick  succession.  With  the  discovery  of  steam 
power,  and  the  invention  of  machines  operated  by  steam  power,  the  next 
essential,  artificial  light,  by  which  this  new  force — these  new  machines — 
could  be  utilized  when  the  sun  no  longer  shone  on  our  horizon,  the 
night,  artificial  light  was  discovered  and  applied. 

With  steam  power,  machinery,  and  artificial  light,  the  eldorado  of 
capitalism!  was  at  hand,  and  contemporaneous  with  that  era  may  be 
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counted  the  epoch  which  broke  the  limit  of  man's  daily  hours  of  labor 
from  "Sun  to  Sun"  and  bounded  at  once  to  the  highest  possible  limit,  the 
maximum  of  human  endurance. 

At  this  period  the  history  of  the  civilized  world  is  most  interesting  to 
the  student  who  looks  for  his  facts,  for  cause  and  effect,  beneath  the 
gilded  words  of  superficial  writers.  In  the  early  years  of  the  new 
eldorado  of  machinery,  the  rapacity  of  the  employing  class  not  only 
compelled  the  laborer  to  work  all  the  hours  that  could  be  endured,  but 
ruthlessly  the  women,  the  girls,  the  young  were  brought  into  the  mills 
and  factories  to  work,  to  work  at  ages  which  would  bring  a  blush  of 
shame  to  the  cheek  of  the  Barbarian.  The  "slaughter  of  the  innocents" 
is  not  an  exaggerated  description  of  the  manner  in  which  industry  was 
and  to  a  great  degree  is  still  conducted,  and  sought  to  be  prosperously 
conducted.* 

It  was  most  fortunate  for  the  workers  of  the  whole  world  that  in  the 
early  days  of  steanu  and  machinery,  among  Great  Britain's  titled 
and  landed  aristocracy  there  existed  a  deep  rivalry  and  keen  hatred  for 
the  manufacturers,  the  employers  of  labor,  the  business  man.  The  latter 
were  striving  for  the  recognition  of  equality  and  that  position  in  social, 
as  well  as  economic  life  they  were  entitled  to.  The  titled  gentry  regarded 
them  as  vulgar  and  brutal.  It  was  while  these  feelings  were  most  intense 
tbat  the  workers,  men,  women,  and  children  were  worked  the  hardest 
and  longest. 

It  was  at  this  time  that  a  wail  of  anguish  from  the  poorly  organized 
and  struggling'  workmen  of  England  went  up  for  relief,  for  help.  The 
aristocracy  of  that  country,  perhaps  as  m/uch  out  of  resentment  for  the 
assumption  of  the  common  manufacturers  and  business  men  as  sympathy 
for  the  workers,  took  up  the  cry  in  parliament,  which  finally  resulted  in 
the  first  enactment  to  limit  the  labor  of  women  and  children  in  the  mills 
of  England  to  twelve  hours  per  day.  From  that  day  the  workers  began 
to  carry  on  the  movement  to  reduce  the  hours  of  all  labor  in  all  employ- 
ments, public  or  private.  Of  course  it  must  be  borne  in  mind  that  the 
movement  is  not  simply  to  reduce  the  daily  working  hours  to  eight. 
It  is  for  eight  hours  to-day  and  less  if  needs  be  for  the  future.  The 
same  objections,  the  same  antagonism,  the  same  ignorance,  the  same 
arguments,  and  the  same  specious  pleas  had  to  be  met  and  overcome 
in  the  earlier  movements  to  reduce  the  hours  of  labor  to  twelve,  to 
eleven,  to  ten,  to  nine  that  we  are  now  called  upon  to  meet.  The  causes 
that  have  led  to  the  agitation  of  the  eight  hour  workday  are  the  same 

(1)  *In  Massachusetts  in  1894,  I  was  present  at  a  hearing  before  the  comibittee  on 
Industries  and  labor  of  the  legislature,  on  a  bill  to  reduce  the  hours  of  labor  of 
chUdren  from  60  to  58  per  week.  The  council  for  the  Mill  Owners*  Association 
(Arkwright  Club),  declared  that  "when  you  take  children  out  of  the  mills  you  take 
the  heart  out  of  the  industry." 

(2)  The  law  upon  the  statute  books  of  Alabama,  prohibiting  the  employment  of 
children  for  moire  than  ten  hours  a  day,  was  repealed  by  the  le^slature  of  that 
state  at  its  session  in  1894-5.  This  was  done  with  the  avowed  purpose  of  inviting 
capital  to  invest  in  cotton  luills.  The  reetrictions  upon  the  exploitation  of  the  labor 
and  life  of  the  children  was  removed.  Wretchedness,  misery,  squalor,  poverty 
and  hunger  were  the  laborers'  share  in  the  great  advances  made  in  the  field  of 
industry.  Premature  decay,  bent  and  dwarfed  forms,  pinched  cheeks,  sunken  eyes, 
and  early  death  were  the  workers'  reward  for  their  labor.  The  welfare  of  the 
nation,  the  prosperity  of  the  race  was  threatened. 
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now  as  when  the  question  of  limiting  the  working  hours  was  first 
broached. 

Machinery  is  being  introduced  "faster  than  new  industries  are 
founded."  What  is  the  result?  Myriads  of  men  and  women  walking 
the  streets  of  our  cities,  traversing  the  highways  and  byways  of  our 
country,  vainly  seeking  an  opportunity  to  earn  their  living  by  the  sweat 
of  their  brows.  The  unemployed  workers  are  a  constant  menace  to  the 
higher  wages  and  other  conditions  which  labor  has  secured.  The  burdens 
imposed  upon  the  employed  workers,  the  velocity  with  which  they  are 
required  to  toil  (faster  than  that  of  any  other  people  of  the  whole  world), 
is  enervating  to  the  last  degree.  The  determination  that  a  reaction  shall 
not  set  in,  that  the  race  shall  not  become  slaves^  serfs,  or  perish  from  the 
face  of  the  earth;  the  recognition  that  there  is  no  influence  so 
IKxtent  to  improve  the  character  of  the  workers,  instill  manhood  and 
independence  in  their  breasts,  enlarge  t&eir  opportunities,  widen  their 
scope,  make  them  larger  consumers  of  their  product,  enhance  their  value, 
broaden  their  minds,  enlarge  their  sympathies,  make  them  nearer  the 
equals  of  their  fellows,  cultivate  their  better  tastes,  their  better  natures; 
in  a  word,  to  make  them  better  men,  and  in  becoming  better  men  to  be 
better  able  to  participate  and  enjoy  the  blessing  of  a  bountiful  nature 
and  an  enlightened  age,  and  progress,  perpetuating  freedom  and  civiliza- 
tion. These  may  reasonably  be  assigned  as  the  causes  which  have  led 
to  the  agitation  for  a  reduction  of  the  hours  of  labor — an  eight  hour 
workday. 

The  workers  demand  leisure.  With  Spencer,  they  who  have  borne  the 
awful  strains  and  burdens  of  wearisome  and  exacting  toil,  not  only 
preach,  but  seek  to  enforce  the  "Gospel  of  Relaxation" — less  hours  of 
labor — leisure.  "Leisure  to  live,  leisure  to  love,  leisure  to  taste  our 
freedom." 

Who  can  look  on  the  vast  army  of  unemployed,  workless  workers, 
without  feeling  and  recognizing  that  a  great  wrong  is  being  perpetrated 
upon  them.  Certainly  there  may  be  some  now  who  would  not  work  were 
it  offered  them,  but  the  observer  will  note  that  these  are  rare  exceptions, 
and  even  they  have  become  careless  or  reckless  by  easy  stages  on  the 
downward  grade.  Demoralization  caused  by  periodical,  and  then  per- 
manent enforced  idleness  by  reason  of  inability  to  secure  employment. 
Beyond  doubt,  the  saddest  sight  is  to  see  a  man,  with  wife  and  children 
looking  to  him  as  the  bread  winner,  without  work,  without  food,  without 
hope.  That  unemployed  men  are  demoralized  men  is  soon  learned  by 
those  who  frequently  have  an  opportunity  to  come  in  contact  with  them, 
that  their  courage  soon  gives  way  to  despair,  losing  self  respect,  early 
forfeiting  the  resi)ect  of  others;  go  down  and  further  down  until  society 
in  its  might,  has  its  hand  raised  against  them.  Society  regards  them 
as  its  enemy,  the  feeling  becomes  mutual. 

The  only  factor  which  earnestly,  sympathetically  and  practically  recog- 
nizes the  awful  conditions  of  the  unemployed  is  the  organized  labor 
movemient  in  its  effort  to  reduce  the  hours  of  all,  and  thus  secure  an 
opportunity  for  the  employment  of  all. 
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WHAT    EFFECT   WOULD    THE   INTRODUCTION    OF   THE    EIGHT-HOUR    WORKDAY 

HAVE  UPON  THE  INTERESTS  OF  LABOR? 

After  all  the  arguments  are  adduced  pro  and  oon  upon  the  question 
to  reduce  the  hours  of  labor,  the  most  important  consideration  must 
reeolve  itself  upon  what  influence  this  change  will  have  upon  the  interests 
of  labor.  For,  differ  though  we  may  upon  all  else,  we  agree  that  what 
will  really  advance  the  material,  hence  the  moral  and  social  well-being 
of  labor  must  beneficially  reflect  and  act  upon  the  whole  world  of  civili- 
eation.  We  cannot  successfully  improve  the  foundation  of  a  structure 
without  correspondingly,  permanently  perfecting  the  structure  itself. 
The  simile  holds  good  when  applied  to  the  structure  of  society  the  foun- 
dation and  support  of  which  is  the  great  body  of  labor,  the  producers 
of  wealth.  Let  us  see  then  what  effect  the  reductions  of  the  hours  of 
labor  has  had  upon  the  interests  of  labor,  and  judging  the  past  by  the 
present,  it  is  safe  to  venture  the  prediction  that  the  same  causes  will 
produce  the  same  results  in  the  future. 

In  every  industry  where  the  hours  of  labor  have  been  reduced,  through 
the  efforts  of  organized  labor,  it  has  been  followed  with  these  results: 

Wages  have  been  increased;  periods  or  seasons  of  employment  have 
been  lengthened;  the  numiber  of  unemployed  has  been  reduced;  the  con- 
suming power  of  the  laborer  has  increased;  the  leisure  resulting  from 
the  lesser  hours  of  manual  labor  has  opened  up  a  vista  of  opportunities 
which  have  made  the  laborer  not  only  a  worker  but  more  of  a  man,  with 
all  that  that  ennobling  term,  implies. 

It  has  made  him  more  temperate  in  all  things  and  given  him  a  clearer 
conception  of  his  rightfi  and  duties  as  a  worker,  a  father,  a  citizen  and 
a  man.  It  has  made  him  more  independent,  more  enlightened,  broader 
in  his  viewfi  and  in  his  sympathies.  He  has  become  a  better  safeguard 
to  his  country's  honor  and  its  interests,  a  stauncher  defender  of  his  home 
and  fireside.  He  struggles  more  intensely  and  more  wisely  against  every 
form  of  wrong  and  injustice  and  to  attain  the  highest  conception  of 
human  rights.  Are  these  claims  merely  the  result  of  fancy  or  too  great 
an  optimism,  or  are  they  the  consequences  of  the  movement  to  reduce 
the  hours  of  labor? 

Do  wages  increase  when  hours  of  labor  are  shortened?  I  venture  the 
assertion  that  in  no  industry  in  the  whole  world  has  there  been  the 
slightest  deviation  from  this  claim.  We  may  view  any  industry  we 
please,  wherever  it  may  be  located,  and  the  results  will  be  found  to  be 
the  same.  Not  only  this,  but  it  is  easily  discernible,  and  may  be  taken 
as  a  general  rule,  that  wherever  and  in  whichever  industry  the  daily 
hours  of  labor  are  the  longest,  wages  are  lowest;  and  wherever  and  in 
whichever  industry  the  daily  hours  of  labor  are  least,  wages  are  highest. 

Compare  any  two  or  more  countries  on  the  face  of  the  globe;  compare 
any  two  states  in  the  United  States;  compare  any  two  cities  in  any 
one  or  more  states;  compare  any  two  industries  in  any  one  city;  yes, 
compare  any  two  establishments  of  a  similar  industry  in  any  one  city 
and  there  is  no  departure  from  this  rule  that  the  longer  the  hours  of 
daily  labor  the  lower  the  wages,  and  vice  versa. 
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We  will  go  even  further  in  illustration  of  this  invariable  rule  and  cite 
a  fact  which  everyone  can  easily  ascertain  and  observe  for  himself. 

Take  any  one  establishment  where  a  large  number  of  workers  are 
employed,  and  it  will  soon  be  learned  that  those  workers  whose  hours 
of  labor  in  that  establishment  are  the  longest,  receive  the  lowest  wages 
paid  to  any  employes  therein;  while  those  who  enter  the  works  daily  the 
latest  in  the  morning,  and  depart  earliest  in  the  evening,  are  in  receipt 
of  the  highest  wages. 

In  the  study  of  this  apparent  economic  paradox,  we  shall  see,  too,  that 
this  rule  of  which  we  have  spoken  does  not  even  vary  when  the  skilled 
and  unskilled  workers  are  compared.  That  is,  all  other  things  being 
equal. 

When  skilled  workers  in  any  one  industry  work  longer  hours  daily 
than  do  the  unskilled  workers  in  another  industry,  or  calling,  the  same 
rule  will  apply.    An  instance  will  demonstrate  this. 

Machinists  usually  work  ten  hours  a  day;  wages  about  f2.00  to  f2.50 
per  day.  Factory  wood  workers  work  from  ten  to  twelve  hours  a  day ; 
wages  from  f  1.25  to  f  1.75  per  day.  Hod  carriers  work  usually  nine,  and 
in  some  instances,  eight  hours  a  day;  wages  range  from  |2.25  to  |2.75 
per  day.  Were  the  machinists,  wood  workers  and  others  to  devote  part 
of  their  skill  to  the  plain  as  well  as  the  scientific  consideration  of  their 
interests,  and  secure  a  reduction  in  their  hours  of  labor  to  eight  per 
day,  is  there  any  doubt  that  it  would  be  followed  by  increased  wages? 

Suppose  the  workers  would  argue  somewhat  as  follows :  "The  great- 
est artide  of  value  known  to  man  is  time.  Heretofore  we  sold  you  ten 
hours  of  our  time  each  day,  for  which  you  paid  us  f2.00,  when  we 
demurred  to  this  low  price  you  answered  that  there  was  a  great  glut  of 
that  article — time  (labor),  in  the  market;  now  since  time  (labor)  is  the 
only  article  that  we  possess  and  have  to  sell  and  must  sell,  and  since  there 
is  such  a  glut  of  it  in  the  market,  we  propose  to  economize  and  to  offer 
you  only  eight  hours  daily  of  our  time  (labor),  reserving  the  means 
(vitality,  strength)  to  sell  you  the  same  quantity  of  time  (labor)  to-day, 
to-morrow  and  the  days  yet  remaining  to  us.  This  will  relieve  the  glut 
in  the  market,  and,  according  to  the  law  of  "Supply  and  demand,"  the 
immutability  of  which  you  have  so  often  and  so  unctiously  spoken,  the 
price  of  the  article  we  have  to  sell,  time  (labor),  will  rise." 

Perhaps  many  of  the  workers  do  not  argue  in  this  fashion,  but  their 
movement  to  reduce  the  hours  of  labor  is  in  line  with  its  reasoning. 
Where  is  there  the  business  man,  the  thinking  business  man  who  is  in 
business  for  other  reasons  than  "his  health,"  who  will  say  the  laborers 
nay?  Is  business  conducted  on  other,  or  more  equitable  principles?  At 
least  the  laborers  have  on  their  side  all  that  is  just  and  humane  in  their 
claim.  They  see  the  genius  of  ages  centered  in  the  wealth  producing 
and  wealth  distributing  methods;  they  see  the  unemployed  going  a 
hungered  and  those  depending  upon  themt  wither  like  tender  buds  before 
a  late  blast  and  frost  of  spring;  they  see  themselves  that  they  soon  may 
be  compelled  to  change  places  with  those  whom  society  regards  as  the 
submerged — the  unemployed;  their  children  suffer  and  wane  and  die; 
they  know  that  they  themselves  are  unnecessarily  required  to  work 
burdensome,  wearisome  and  enervatingly  long  hours;  that  they  and 
theirs  are  consequently  deprived  of  the  opportunities,  which  leisure 
alone  affords,  to  lead  a  better,  a  higher,  a  nobler  Hf^, 
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But  entirely  apart  from  the  reasoning  along  the  lines  presented  by  the 
above  monologue,  it  can  be  demonstrated  that  a  reduction  in  the  hours 
of  labor  is  of  the  greatest  interest  and  advantage  to  the  wage  earners 
as  well  as  the  whole  people. 

There  must  be  some  other  cause  or  incentive  which  really  forces  the 
workers  to  demand  higher  wages  for  less  hours  of  labor  than  the  mere 
fact  that  a  better  opportunity  for  demanding  it  has  come  or  will  come. 

The  fact  is,  that  the  workers  who  have  secured  a  reduction  in  their 
working  hours  can  no  longer  afford  to  work  at  such  a  low  rate  of  wages 
as  was  paid  them  under  the  old  regime  of  long  hours.  They  have 
time  and  leisure  on  their  hands  with  which  they  must  do  something,  and 
do  what  they  may.  New  tastes  are  acquired,  new  desires  have  been 
created,  with  them  new  expenses  have  been  incurred.  It  may  be  that 
the  increased  leisure  has  brought  forth  a  desire,  a  taste,  a  demand  for 
a  book,  a  paper,  a  magazine,  either  of  which  creates  a  further  demand 
for  an  additional  room  in  the  worker's  home.  An  additional  room 
requires  additional  furnishings,  a  carpet  upon  the  floor,  a  picture  upon 
the  wall,  a  musical  instruntent.  Leisure  forces  the  worker's  attention 
to  the  clothing  of  the  wife  and  the  children.  Time  compels  the  worker 
to  be  in  the  streets  at  the  time  when  people  are  best  dressed,  he  and  his 
must  be  clad  as  near  an  approach  to  the  average  or  be  regarded  as  a 
social  inferior. 

Leisure  instills  the  desire  to  travel,  to  see  other  parts.  Leisure  culti- 
vates tastes  for  art,  music,  the  concert,  operas,  the  theater.  But  the 
new  opportunities  devoted  to  or  directed  in  any  channel  are  no  longer 
luxuries.  The  luxuries  of  the  past  have  become  the  necessities  of  to-day, 
and  all  mankind  agrees  that  in  order  that  the  workers  may  be  counted 
upon  to  continue  their  labor,  their  necessities  of  life  must  be  assured 
them.  It  follows,  therefore,  that  to  make  the  luxuries  of  to-day  the 
necessities  of  life  for  the  morrow — to  continually  raise  the  standard  of 
life  of  the  workers — is  in  the  highest  degree  sound  economy;  moral, 
social,  and  material  progress  in  the  interests  of  the  workers  is  progress 
in  the  interests  of  all. 

Of  course  it  would  be  idle  to  attempt  to  ignore  the  charge  which  is 
often  hurled  against  the  workers'  movements  to  reduce  the  hours  of 
labor,  that  the  increased  leisure  would  be  spent  in  the  saloons,  in  drink. 
To  this  charge  we  can  point  to  the  fact  that  there  is  even  to-day  a  lesser 
production  and  consumption  per  capita  of  the  liquors  the  poor  usually 
drink  than  ever  before  since  statistics  have  been  ascertained,  while 
on  the  other  hand  the  liquors  which  the  means  of  the  rich  can  only  afford 
to  supply  have  increased  largely  per  capita  and  in  the  aggregate.  There 
is,  however,  other  and  better  evidence  to  disprove  the  charge  that  the 
increased  leisure  of  the  workers  results  in  drunkenness  and  debauchery. 
Workmen  as  soon  as  they  organize  seek  meeting  rooms  in  the  buildings 
in  which  liquor  is  not  sold.  The  rendezvous  of  labor,  when  unorganized, 
is  usually  the  saloon,  when  organized,  it  is  transferred  to  the  meeting 
room,  the  club  room,  or  library.  Before  the  era  of  Trade  Union  activity, 
the  saloons  were  the  employment  agencies.  The  Trade  Unions  in  every 
large  center  now  conduct  free  labor  bureaus,  free  from  saloon  influences. 
Many,  particularly  unskilled  workmen,  have  had  to  bear  the  sacrifices  of 
prolonged  strikes  to  force  a  change  in  the  places  on  "pay  day,"  to  receive 
their  wages  from  the  saloon  to  the  "job."    Countless  instances  are  in 
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evidence  that  in  the  old  era  men  had  to  loiter  in  and  around  the  saloons 
to  obtain  employment,  and  the  "best  fellows/'  who  would  spend  the 
most  time  and  money  to  get  into  the  good  graces  of  the  saloon  keepers 
were  the  ones  who  obtained  employment  soonest. 

One  need  but  observe  the  workers  whose  hours  of  labor  are  compara- 
tively low  as  compared  with  others  whose  hours  of  labor  are  longer  and 
the  contrast  is  at  once  noticeable  and  striking.  The  short  hour  worker's 
complexion  is  dearer,  his  eyes  are  brighter,  his  carriage  and  head  more 
erect.  These  indications  are  necessarily  and  invariably  absent  from  the 
long  hour  and  hard  drinking  workman.  Then  again  look  through  the 
I>olice  statistics  and  notice  the  comparative  scantiness  of  the  number  of 
arrests  for  drunkenness  and  disorderly  conduct  of  cases  coming  from  the 
workmen  of  those  trades  where  the  short  hour  day  prevails. 

Those  who  have  carefully  observed  the  changes  which  have  come  to  the 
workingman  from  a  reduction  in  the  daily  working  hours  have  marked 
most  gratifyingly  the  fact  that  they  have  become  most  temperate  in  the 
liquor  as  well  as  in  all  other  habits.*  Well  has  it  been  said  that  the 
men  who  have  the  spirit  ground  and  crushed  out  of  them  by  their  too 
long  hours  of  toil  seek  to  regain  that  spirit  in  the  cups  at  night  and  at 
every  other  conceivable  opportunity. 

Among  thinking  men  there  is  no  dispute  that  there  is  but  one  way  to 
permanently  improve  the  conditions  of  the  people,  that  is  by  improv- 
ing their  habits  and  customs.  We  submit  to  the  candid  mind  that  there 
is  no  possible  way  to  improve  the  habits  and  customs  of  men  whose  hours 
of  labor  are  so  long  that  their  opportunities  Qf  life  are  circumscribed 
by  eating  so  that  they  may  work,  sleeping  so  they  may  work,  scarcely 
dreaming  or  hoping  for  anything  but  work.  They  live  to  work  instead 
of  working  to  live.  What  reform,  social,  moral,  political  or  ecnomac 
was  ever  achieved  by  the  effort  of  the  long  hour  workman?  Which 
of  them  ever  secured  the  eradication  of  a  great  wrong,  stood  for,  or 
were  identified  with  a  struggle  for  a  great  principle?  If  the  progress 
of  the  world  depended  upon  the  long  hour  workers,  our  civilization 

*(1)  The  manaj^r  of  the  extensive  Paper  MUls  of  Prince  Paskievitch.  of 
Dobrusch,  says  that  he  has  been  the  manager  for  twenty  years,  and  adds:  "The 
nature  of  the  business  requires  that  the  work  be  carried  on  day  and  night.  Up  to 
May,  1804,  the  length  of  the  shifts  was  12  hours.  Eighteen  months  ago,  I  deter- 
mined to  try  and  reduce  the  hours  of  those  working  by  the  day  to  0,  and  of  those 
employed  on  shifts  to  8.  Instead  of  increased  drintdng  by  the  workmen,  the 
result  has  been  that  the  only  drink-shop  in  the  place  has  had  to  give  up  business, 
its  place  being  taken  by  a  tea-shop,  where  only  moderate  quantities  of  spirits  can 
be  obtained.  ''St.  Monday"  (Blue  Monday,  S.  G.)  is  almost  a  thing  of  the  past. 
The  older  people,  as  a  rule,  employ  their  leisure  time  in  tilling  their  plot  of  land 
♦  ♦  ♦  The  younger  ones  have  taken  to  reading.  An  orchestral  and  vocal  union 
has  been  established,  of  which  86  factory  operatives  are  members.  Between 
400  and  500  operatives  regularly  attend  lectures.  ♦  ♦  ♦  Such  things  were 
impossible  under  the  old  12  hours  system:  for  tJiere  is  only  one  recreation  for 
ewhausted  workers,  and  that  is,  spirit-drinking,  which  quicKi/y  stimulates  their 
energies*^ 

(2)  '*It  is  a  flippant  libel  upon  the  laboring  class  which  for  more  than  half  a 
century  has  been  constantly  repeated  but  never  sustained,  viz.:  that  the  reduction 
of  the  hours  of  labor  tend  to  lower  wages,  raise  prices,  increase  idleness,  dissipa- 
tion and  drunkenness.  *  *  *  xhe  elimination  of  poverty,  ifirnorance,  pauperism, 
intemperance,  crime  and  their  accompanying  evils,  move  parallel  with  and  propor- 
,  tionate  to  the  increase  of  the  social  opportunities  of  the  laboring  class."  Prof. 
George  Gunton's  Economic  and  Social  Importance  of  the  Eight  Ho^***  V.ovement,  page  20, 


POURTBBNTH    ANNUAL    RBPOET.  207 

would  halt,  reaction  would  set  in,  slavery  or  serfdom  would  be  the 
lot  of  the  workers,  barbarism  and  savagery  would  be  the  order  of  the 
day.  Yes,  thrice  yes,  the  movement  to  reduce  the  daily  hours  of  labor 
to  "eight,  its  agitation,  inception  and  enforcement  is  in  the  interest  of 
the  workers  of  our  country  and  of  the  whole  world. 

WHAT    EFFECT   WOULD    THE    INTRODUCTION    OF    THE     EIGHT     HOUR     WORKDAY 

HAVE     UPON     THE    INTERESTS    OF   CAPITAL. 

To  fairly  and  exactly  state  the  real  effect  that  the  introduction  of  the 
eight  hour  workday  would  have  upon  capital  is  beyond  doubt  the  most 
difficult  of  the  series  of  questions  submitted  for  this  article.  The  answer 
will  no  doubt  bring  about  me  a  storm  from  the  one  or  the  other,  and 
perhaps  both  interests  usually  known  as  ''Labor  and  Capital,"  but  which, 
more  properly  speaking,  should  be  known  as  laborers  and  capitalists. 
Between  capital  and  labor  there  is  and  can  be  no  dispute;  between  labor- 
ers and  capitalists  there  is  often  and  perhaps  a  never  ending  conflict  so 
long  as  the  parties  shall  hold  these  respective  attitudes  in  society.  The 
question  then,  of  the  influence  of  the  movement  to  reduce  the  hours  of 
labor,  requires  some  separate  consideration  as  to  its  influence  upon  capi- 
tal and  upon  capitalists. 

Capital  may  be  properly  defined  as  the  residue  of  production  over  and 
above  raw  material,  wages,  wear  and  tear  of  machinery,  rent,  manage- 
ment, etc.,  this  residue  being  again  used  in  the  production  of  wealth. 
To  define  the  capitalist  we  may  merely  say  that  he  is  the  possessor  of 
this  residue — stored  up  labor — which  he  employs  for  further  production, 
residue  and  profit. 

The  confiict  between  the  laborers  and  the  capitalists  is,  as  to  the 
quantity,  the  amount,  the  wages  the  laborer  shall  receive  for  his  part 
in  production  and  the  residue  or  profit  which  shall  go  to  the  capitsdist. 
The  one  is  the  seller  of  an  article — ^time — labor;  the  other  is  the  buyer 
of  this  same  article.  Between  the  sellers  and  buyers  of  any  one  thing 
there  never  yet  has  been  a  community  of  interests.  This  confiict  for 
the  largest  sare  of  the  production  has  gone  on  from  time  immemorial, 
and  cannot  cease  until  the  laborers  shall  be  the  capitalists,  i.  e.,  the  capi- 
talists shall  be  the  laborers.  In  other  words  they  shall  be  one  and  the 
same  persons. 

In  the  development  of  industry  there  is  a  constant  increasing  neces- 
sity for  a  larger  share  of  production  to  be  stored  in  order  that  future 
production  may  be  successfully  carried  on,  on  a  still  greater  scale.  Yet 
to  retain  this  increasing  share  or  residue,  and  to  accord  labor  its  con- 
stantly increasing  share  is  a  problem  which  the  future  alone  can  solve. 
Whether  it  be  by  the  abolition  of  all  patent  rights,  monopoly  in  land, 
monoi>oly  in  money  and  mionopoly  of  opportunity,  or  by  the  common 
ownership  of  the  means  of  production  and  distribution,  the  present  can 
at  best  be  <Mily  conjectured. 

But  during  the  development  and  progress,  there  can  be  no  question 
that,  notwithstanding  the  awful  infiuence  and  injury  modem  industrial 
conditions  have  upon  the  unemployed,  wages  to  labor  generally  tend 
upward,  the  share  per  capita  and  per  dollar  to  the  workers  becomes 
larger.  On  the  other  hand  the  larger  scale  upon  which  production  is 
necessarily  carried  on  makes  it  essential  that  great  aggregations  of  capi- 
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tal  be  employed.  It  is,  therefore,  that  we  see  the  inability  of  the  small 
manufacturer  or  business  man  to  succeed,  or  compete,  (unless  in  very 
exceptional  cases  and  due  to  an  incident  or  accident  which  cannot  be 
considered  with  the  general  proposition)  with  the  larger  or  bonanza  con- 
cerns already  in  the  fields  of  industry  and  commerce. 

It  is  because  of  this  that  there  is  a  constant  change  of  the  individual 
manufacturers  into  partnerships,  companies,  corporations  and  trusts. 
The  residue  or  profit  of  the  individual  manufacturer  is  insufficient  to 
successfully  carry  on  the  business.  It  is  this  diminution  of  the  profit 
of  the  capitalist  per  dollar,  requiring  the  great  aggregation  of  capital 
to  successfully  prosecute  industry.  It  is  because  of  this  economic  develop- 
ment and  growth  of  the  partnerships,  companies,  corporations  and  trusts 
that  the  legislative  enactments  seeking  their  curtailment  or  destruction 
have  proven  impotent.  There  is  but  one  power  that  is  at  all  competent, 
and  will  in  time  unquestionably  be  able  to  cope  with  combinations  and 
trusts  and  bring  them  within  the  reasonable  scope  of  their  legitimate 
function  in  the  interest  of  the  whole  people,  and  that  power  is  the  much 
despised  organized  labor  movement. 

That  the  movement  of  labor  to  reduce  the  hours  of  labor  has  much  to 
do  with  the  acceleration,  with  the  development  of  industry  that  is  taking 
place,  no  keen  observer  will  dispute.  Necessity  is  said  to  be  the  loother 
of  invention.  Each  successful  effort  to  reduce  the  hours  of  labor  makes 
the  laborers  larger  consumers  of  their  product.  It  brings  into  the  ranks 
of  the  employed  thousands  previously  unemployed,  makes  of  them  con- 
sumiers  as  well  as  producers;  while  before  they  were  non-producers  and 
scant  consumers.  Each  such  stage  an.d  step  brings  forth  the  necessity 
for  still  further  improvement  in  the  means  of  production — improved 
machinery.  This  process  is  either  quickened  or  lessened  in  each  and 
every  industry  in  the  same  ratio  as  the  movements  of  the  workers  to 
reduce  the  hours  of  labor  is  successful  or  otherwise. 

We  see  that  in  every ,  industry  where  the  hours  of  labor  are  the  longest 
that  there  the  least  improvement  in  machinery  and  in  productive  meth- 
ods take  place;  that  there  the  least  output  of  the  individual  and  col- 
lective workers  is  the  rule,  and  where  the  hours  of  labor  are  least,  that 
the  best  machinery,  the  greatest  individual  and  collective  output  is  the 
case.  Certainly  there  must  be  a  cause  for  this  fact.  Need  we  look  further 
for  it  when  we  know  that  this  rule  is  invariable? 

Employers  of  labor,  in  the  modem  sense,  can  only  have  existence 
where, 

Ist.  The  hours  of  labor  of  the  workers  are  least  when  compared  with 
the  workers  of  any  other  country. 

2d.  Where  the  wages  to  labor  are  the  highest  when  compared  with  the 
workers  of  other  countries. 

3d.  Where  industry  is  carried  on  upon  a  large  scale. 

What  opportunities  are  there  for  employers  of  labor,  or  what  other 
excuse  is  there  even  for  the  existence  of  an  employing  class  among  the 
Eskimos,  among  the  American  Indians  or  among  other  uncivilized  peo- 
ple? The  most  extensive  and  successful  employers  of  labor  are  only  pos- 
sible where  the  workers  are  best  paid,  work  the  least  number  of  hours, 
are  best  conditioned,  have  the  best  surroundings  and  are,  therefore,  the 
largest  consumers  of  their  productions. 
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That  these  conclusions  are  based  upon  truth  may  be  easily  learned 
by  following  this  list  of  nations  in  which  hours  of  labor  are  longest, 
wages  lowest,  the  workers  the  least  consumers,  and  employers  less  exten- 
sive and  successful,  as  the  reverse  of  these  conditions  prevail,  each  grow- 
ing in  material  prosperity  in  the  order  named.  China,  Japan,  India, 
Italy,  Hungary,  Spain,  Austria,  Russia,  Germany,  France,  England,  the 
United  States,  the  workers  of  the  last  two  nations  being  the  largest 
consumers  of  the  wealth  in  the  world  and  both  nations  marching  at  the 
head  of  civilization. 

Nations  oft  in  the  effort  to  extend  a  market  for  their  industries,  and 
an  opening  for  their  commerce,  are  engaged  in  wars  involving  the  lives 
of  countless  thousands  of  human  beings  and  the  destruction  of  millions 
of  dollars  of  the  product  of  their  people,  when  the  "home  market,"  the 
increase  in  the  consumptive  power  of  their  people,  is  lost  sight  of,  when 
to  create  one  additional  want  among  the  workers  of  a  nation  will  give 
industry  and  commerce  an  im|)etus  it  can  receive  from  no  other  source. 
Why  not  then  devote  our  thought  and  policy  to  such  peaceful  means 
of  relief  and  improvement?  It  has  been  said:  "Peace  hath  her  victories 
nu  less  renowned  than  war."  Then  peace,  which  is  as  essential  to  suc- 
cussful  industry  as  is  air  to  lung-breathing  animals,  resulting  from  the 
general  advantages  and  blessings  of  a  shorter  workday — the  gospel  of 
relaxation  will  bring  us  our  renown.  It  should,  yea  must  be  the  main- 
spring of  our  progress  and  success. 

But  in  the  realm  of  every  day  life  of  the  employers  they  are  not  apt 
to  take  a  broad,  comprehensive,  enlightened  view  of  this  question.  They 
are  more  apt  to  look  upon  the  subject  from  its  immediate  rather  than  its 
future  effect;  hence,  it  is  necessary  to  treat  it  from'  that  standpoint. 

No  one  will  deny  that  we  not  only  have  competition  among  work- 
ers and  workers,  but  also  among  employers  and  employers;  and  so  long, 
at  least,  as  our  present  industrial  and  social  system  shall  obtain  it  is 
doubtful  that  this  will  cease  or  lessen  in  acuteness.  Is  there,  however, 
an  employer  who  is  at  all  inclined  to  be  fair  to  his  employes  who  has 
not  felt  the  awful  and  degenerating  influence  which  some  of  his  unscrup- 
ulous— commonly  known  as  "cut  throat" — competitors  have  wrought 
in  the  business  by  contemptible  methods  of  hiring  the  lowest  priced 
labor  and  demanding  the  longest  hours  of  labor? 

In  most  things,  except  cost  of  labor,  employers  are  fairly  on  an 
equality.  They  can  buy  their  material  in  the  same  market  and  at  the 
same  prices.  Machinery,  rent,  etc.,  are  just  about  the  same  to  all.  The 
difference  in  prices  is  in  the  cost  of  labor.  When  contemplating,  or 
"figuring"  for  a  contract  or  in  bidding  for  the  world's  market,  should  there 
not  be  some  basis,  some  minimum  wage  and  maximum  hours  of  labor 
upon  which  the  calculation  should  be  made?  Should  there  not  be  some 
line,  at  least  a  "living  wage"  upon  which  employers  could  go  forth  upon 
an  equality  in  the  field  of  trade?  Surely  ever  instinct  of  justice,  not  only 
to  the  toiler  and  those  depending  upon  him,  not  only  for  the  preservation 
of  our  race,  but  also  our  civilization  which  hangs  in  the  balance;  surely 
every  sense  of  fair  dealing,  every  regard  for  progress,  success  in  industry 
and  commerce  demands  that  in  labor,  above  all  things,  the  meanest 
of  employers  shall  have  no  unfair  advantage  over  those  whose  inclina- 
tions are  in  an  opposite  direction,  and  who,  too,  often  are  forced  into 
the  same  offensive,  reactionary  and  destructive  position.  Could  industry 
27 
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by  any  possibility  be  conducted  on  the  methods  of  the  meanest,  unchecked 
by  labor,  there  is  no  telling  how  low  down  in  the  industrial  world  the 
workers  of  our  country  would  sink,  and  how  far  our  civilization  would 
be  dragged  down  with  it. 

But  thanks  to  the  organized  labor  movement  of  our  country  and  our 
time  which  stands  as  the  check  upon  this  downward  tendency,  this  down- 
ward grade  which  leads  to  degradation  and  despair;  the  labor  movement, 
whose  advocates,  once  spurned  and  imprisoned,  but  now  consulted,  whose 
professions  of  justice  and  humanity  once  ridiculed  and  condemned,  now 
argued  with  and  listened  to,  whose  claim  for  a  higher  and  more  intelli- 
gent m^ethod  of  industry  and  commerce  denounced  as  demagoguery  and 
sophistry,  now  often  heeded  and  followed,  the  organized  labor  move- 
ment. The  early  protest  of  the  "lowly,"  the  later  defender  of  the  toilers, 
the  present  outpost  of  justice,  the  harbinger  of  a  better  day  to  come 
among  men,  the  labor  movement  compels  the  attention  of  the  foolish  as 
well  as  the  wise,  and  insists  that  this  world  of  ours  shall  be  a  better 
world,  and  the  men  and  women  thereof  shall  continue  in  their  march 
undaunted  and  brave,  ready  and  better  prepared  to  meet  the  day  when 
man's  injustice  to  man  shall  be  relegated  to  a  dismal  past. 

The  foremost  demiands  of  the  organized  labor  movement  is  for  a  shorter 
workday.  It  is  in  the  interest  of  labor;  it  must  necessarily  be  in  the 
interest  of  progress;  hence,  capital.  It  is  the  harbinger  of  more  suo- 
oessful  industry  and  commerce,  its  tendency  is  upward  and  will  surely 
help  to  solve  the  greatest  of  all  problems  of  our  lives  on  a  peaceful, 
potential  and  permanent  plane. 


HOW   WOULD   THE   BIGHT   HOUB   WORKDAY    READJUST    nSBLF ;     THAT   IS,    HOW 
WOULD    BUSINESS    READJUST    ITSELF    TO    THE    CHANGE     IN 

THE    HOURS    OF    LABOR. 

To  answer  this  question  one  might  nonchalantly  point  to  the  past  and 
say  that  inasmuch  as  in  the  early  days  of  our  present  methods  of  pro- 
duction by  machinery,  new  tools  and  new  inventions,  the  reductions  of 
the  hours  of  labor  has  gone  on  from  early  mom  to  late  at  night,  and 
when  reduced  to  twelve  hours  a  day,  from  twelve  to  eleven,  from  eleven 
to  ten,  from  ten  to  nine  hours  a  day,  and  that  business  has  easily  adjusted 
itself  to  the  altered  conditions  resulting  therefrom;  that  inasmuch  as 
none  but  beneficial  results  have  followed  in  the  wake  of  the  movement 
to  reduce  the  daily  hours  of  labor,  so  will  business  easily  adjust  itself  to 
our  present  demand  for  an  eight  hour  workday. 

But  it  is  apprehended  that  this  will  not  be  all  satisfying  and  will 
require  a  further  answer;  hence,  before  this  matter  is  further  presented, 
it  will  be  necessary  to  refer  to  past  movements  and  note  their  results. 

For  more  than  a  century  the  hours  of  labor  of  the  workers  have  con- 
tinually tended  lower.  Each  step  in  that  direction  has  been  either 
the  precursor  or  has  been  followed  by  the  introduction  of  new 
machinery,  new  inventions,  new  tools  of  labor,  new,  easier,  cheaper  and 
better  methods  of  production.  The  pace  with  which  the  hours  of  labor 
have  been  reduced  is  a  safe  measure  of  determining  the  rapidity  with 
which  the  other  above  named  results  have  been  follo'wed. 
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In  the  early  days  of  the  century,  custom,  tradition  kept  the  employers 
of  labor  in  old  ruts,  the  day  of  rapid  development  had  not  yet  set  in, 
the  mind  of  man  had  not  yet  adapted  itself  to  expect  and  to  inaugurate 
phenominal  changes  that  would  more  resemble  a  human  economic 
kaleidoscope  than  a  mere  alteration  from  hand  or  primitive  machine 
labor  to  the  highest  and  most  concentrated  agencies  of  production *and 
distribution.  It  was,  therefore,  that  in  the  absence  of  the  general  intro- 
duction of  the  latest  forces  of  wealth  producing  methods  that  the  neces- 
sity for  the  movement  for  a  shorter  workday  had  not  made  itself  so  mani- 
fest, and  was  not  so  frequently  inaugurated.  But  as  time  went  on  and 
the  old  gave  way  to  the  new,  the  movement  gained  momentum,  and  we 
therefore  see  that  the  greatest  efforts  of  labor  and  of  labor  organizations 
are  concentrated  upon  this  all  prevailing,  all  absorbing  question. 

No  one  for  a  moment  imagines  that  the  eight  hour  workday  will  be 
generally  enforced  upon  a  given  moment,  although  that  business  could, 
and  would  easily  adjust  itself  to  the  radical  and  simultaneous  change 
there  should  be  no  doubt. 

Before  1884  the  Gigarmakers'  Union  members  and  non-unionists  in 
the  United  Btates  worked  as  many  hours  as  their  inclinations  or  forced 
circumstances  compelled;  in  1884  they  were  set  at  a  maximfum  of  ten 
hours  per  day;  in  1886  within  four  months  after  the  resolution  to  that 
effect  was  approved  by  the  journeymen,  the  eight-hour  day  was  the  uni- 
versal rule,  and  has  been  so  to  this  day,  to  the  advantage  of  all  con- 
cerned. 

As  the  result  of  our  general  movement  of  May  1,  1886,  more  than 
250,000  workers  secured  the  eight  hour  day,  and  a  million  of  others 
gained  a  shorter  workday,*  yet  business  easily  adjusted  itself  to  the  new 
conditions;  in  fact,  a  period  of  general  business  prosperity  ensued. 

In  1889  a  movement  was  started  looking  to  the  enforcement  of  the 
eight  hour  workday.  May  1,  1890,  among  the  carpenters  of  the  country, 
the  net  result  of  which  was  among  carpenters,  among  whom  ten  hours 
was  the  rule  and  nine  the  exception.  After  the  date  namied  46,197  had 
secured  the  eight  hour  workday  and  nearly  the  entire  remainder  of  that 
craft  gained  the  nine  hour  day,  and  since  then  the  eight  hour  day  is 
the  general  rule  in  all  of  the  building  trades  of  large  cities,  and  nine 
hours  elsewhere.  Does  any  master  builder  decry  the  new  rule  now? 
Does  that  vast  interest  now  claim  that  business  has  not  adjusted  itself 
to  the  shorter  workday?  Certain  it  is  that  the  Master  Builders'  Associa- 
tion is  on  record  testifying  to  the  mutual  benefit  of  the  measure  and 
urging  its  general  adoption. 

In  the  government  works  of  the  United  States  the  eight  hour  day  is 
the  rule.  The  English,  German  and  Russian  governments  have  recently 
made  experiments  in  reducing  the  hours  of  labor  to  eight  per  day  in  some 
departments  and  retaining  the  old  ten  hour  system  in  other  departments 
of  the  same  line  of  work.  With  one  accord  the  officials  all  testify  to  the 
advantage  and  benefit  of  the  change  and  propose  at  no  distant  day  to 
generally  introduce  it.    Employers  of  labor  in  the  United  States  or  of 

*  Ab  a  result  of  the  movement  of  May  1,  1896,  street  and  steam  railway 
employers,  bakers,  tailors,  garment  workers  and  other  workers  (generally 
ODSUlIed),  too  numerous  to  mention,  who  before  worked  14,  16,  and  in  many 
Instances  18  hours  a  day,  had  their  hours  generally  reduced  to  12. 
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aD  J  other  country  who  have  the  eight  hour  system  of  labor  all  bear  testi- 
mony to  the  general  good  resulting  from  the  change.  If  the  results  were 
diflferent,  if  businese  did  not  easily  and  readily  adjust  itself  to  the  change 
to  an  eight  hour  workday,  is  it  not  strange  that  there  is  no  body  of 
employers  (and  the  writer  does  not  know  of  a  single  case)  which  has 
ever  given  the  system  a  fair  trial,  say  of  one  year,  which  would  ever 
return  to  the  old  regime  of  a  nine  hour  or  a  longer  workday? 

No  one  appreciates  more  than  I  the  fact  that  there  is  no  "sentiment" 
in  business,  and  that  therefore,  for  the  purpose  of  this  article  at  least, 
it  must  be  argued  from  the  standpoint  of  business  and  its  effect  on  busi- 
ness. Yet  it  may  be  reasonably  asked  whether  any  person  who  has  not 
bidden  adieu  to  his  senses  really  believes  that  the  world  would  stand  idly 
by  and  witness  the  sad  havoc  played  with  myriads  of  human  beings  by 
modem  industry  conducted  on  "business  principles,"  simply  in  the  inter- 
est of  a  comparative  few  and  to  the  detriment  of  the  great  mass  of 
mankind. 

Every  one  who  thinks  at  all  rationally  admits  that  at  some  time,  early 
or  in  the  remote  future  a  change,  yes,  a  radical  change,  must  and  will 
take  place  in  the  economy  of  life.  The  only  questions  of  difference  are  as 
to  when  and  how  the  change  will  be  brought  about.  With  the  first  ques- 
tion of  time  we  have  at  present  no  concern,  but  with  the  second  it  is  our 
bounden  duty  to  reckon.  Reform  saved  England,  revolution  saved 
France  from  reaction  and  slavery.  I  am  sure  that  none  can  accuse  me  of 
being  a  pessimist,  a  "calamity  howler"  or  an  alarmjist,  yet  I  am 
thoroughly  convinced  that  modem  society  is  presented  with  the  same 
alternative. 

The  organized  labor  movement  presents  a  reasonable  and  gradual 
miethod  for  the  peaceful  solution  of  this  great  problem,  this  great 
question  which  will  not  down  until  it  is  finally  settled  by  the  full 
installation  of  man  into  his  natural  right,  his  full  estate;  or  by  his  retro- 
gression, involving  the  degradation  of  man,  the  destruction  of  civiliza- 
tion. I  am  not  pessimist  enough  to  believe  that  the  latter  will  be  the 
outcome.  I  have  too  much  faith  in  the  sterling  character,  the  integrity, 
the  manhood,  the  independence  instilled  into  the  masses  by  the  achieve- 
ments of  the  labor  movement  to  for  even  a  moment  doubt  that  the 
future  will  be  a  brighter,  a  happier  and  a  nobler  one  than  has  yet 
dawned  upon  the  earth. 

Business  is  timid.  It  seldom  ventures  except  upon  trodden  paths. 
Labor's  proposition  for  a  shorter  workday  is  now  met  by  the  same  opposi- 
tion against  which  previous  movements  in  the  same  direction  had  to 
contend.  It  can  only  be  proven  that  an  eight  hour  work  day  means 
greater  and  a  more  general  prosperity  when  it  is  introduced.  There  are 
few  who  can  be  induced  to  make  the  experiment  except  by  the  power 
exerted  by  the  organization  of  the  workers. 

The  propositions  of  labor  do  not  introduce  arbitrary  or  new  principles 
into  society,  yet  they  are  opposed  by  the  capitalists,  economists  (false 
economists  would  be  more  appropriate)  and  statesmen.  The  first  insist 
that  the  business  can  not  pay  the  increased  cost  of  labor,  the  second 
asserts  that  prices  of  the  finished  product  will  be  increased,  and  the 
third  hides  himself  behind  the  plea  that  it  is  against  the  interests  of 
society.  That  all  history  proves  their  premises  false  and  their  reasoning 
pure  sophistry  counts  as  nothing  with  them.    Demonstrate  that  our  life 
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and  progress  in  industry  and  commerce,  is  the  living  proof  of  the  truth 
of  labor's  claim,  that  their  thesis  i«  baseless ;  and  they  go  on  in  the  same 
lines  with  perhaps  greater  tenacity  as  if  they  would  declare:  "So  much 
the  worse  for  the  facts  of  history.'' 

It  may  be  true  that  business  might  suffer  and  prices  of  the  finished 
product  rise,  if  an  increase  in  wages  would  bring  about  no  change  in 
the  mode  of  life  or  standard  of  living  of  the  workers.  That  is,  where  an 
increase  in  wages  would  all  be  hoarded.  But  a  permanent  increase  in 
wages  is  only  possible  by  the  advanced  and  improved  standard  of  life 
of  the  workers  which  necessarily  makes  them  larger  consunxers;  hence, 
a  larger  market;  hence,  greater  and  nnore  improved  methods  and  reduced 
cost  of  production,  and  consequently  lower  prices. 

As  to  the  influence  of  a  shorter  workday  upon  society,  we  need  to  view 
the  vast  number  of  idle  men  and  women  of  our  country,  the  misery, 
squalor  and  degradation  into  which  countless  thousands  of  them  have 
sunk  and  are  sinking,  and  ask  ourselves  if  it  is  not  high  time  that  so 
far  as  law  can  effect  the  labor  of  the  "Nation's  wards" — the  women  had 
children — the  hours  of  labor  should  be  limited  and  regulated;  and  that 
so  far  as  governmental  power  and  influence  can  be  exerted,  it  should 
be  upon  the  side  of  those  who  are  the  bone  and  sinew,  the  foundation 
and  the  mainspring  of  a  country's  greatness,  prosperity  and  progress. 
Certainly,  if  long  hours  and  low  wages  were  the  caupe  of  progress,  of 
the  industrial  and  cojnmercial  success  of  a  nation,  China  would  stand 
at  the  head  of  civilization.  As  the  standard  of  life  of  the  workers  rise, 
vice  and  crime  diminish,  and  the  inverse  of  this  proposition  is  also 
beyond  dispute.  Hence,  wise  statesmanship  should  dictate  a  course 
which  will  tend  to  a  higher  life,  only  possible  by  a  higher  standard  of 
life  secured  by  a  reduction  in  the  hours  of  labor. 

legislation  and  the  movement  of  labor  for  reduced  hours  of  labor  have 
yielded  better  results  socially,  economically,  morally  and  politically 
than  any  other  species  of  legislation  and  action  known  to  human  experi- 
ence.   The  couplet  is  as  appropriate  to-day  as  when  first  written: 

"  111  fares  the  land;  to  hastening  Uls  a  prey, 
Where  wealth  accumulates  and  men  decay." 

The  movement  to  reduce  the  workday  to  eight  hours  will  undoubtedly 
be  inaugurated.  It  is  a  universal  demand,  some  people,  some  industries 
are  nearer  its  achievement  than  others,  but  come  it  must,  and  when  it 
does,  business  will  readily  and  easily  adjust  itself  to  it,  for  it  is  the 
movement  of  the  many,  by  the  many,  in  the  interest  of  all. 

HOW     CAN    THE     EIGHT    HOUR     DAY     BE     INTRODUCED   WITH   THE    LEAST    FRIC- 
TION  TO    EXISTING     CONDITIONS? 

As  a  matter  of  fact,  if  a  wise  public  spirit,  a  comprehensive  and  intelli- 
gent view  be  taken  by  the  employing  class  generally,  there  need  be  no 
friction  whatever  with  the  introduction  of  the  eight  hour  workday.  The 
friction,  if  any,  which  occurs,  and  which  may  occur,  is  because  the  wealth 
possessors  refuse  to  harken  to  the  new  spirit  of  the  times  born  of  the 
new  changes  which  are  every  moment  taking  place  in  industrial  life. 

The  wage  workers  are  not  content,  and  will  not  content  themselves 
with  the  roseate  promises  of  the  so-called,  but  illusionary,  general  bene- 
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fit  which  may  come  from  pursuing  the  policy  of  laissez  faire.  That  prin- 
ciple of  economy,  (lack  of  principle  would  be  a  better  term),  which  pro- 
duced the  famines  in  India,  in  Ireland,  and  was  in  vogue  in  the  middle 
ages  in  many  countries  and  in  numberless  instances  since;  which  brought 
poverty,  misery  and  degradation,  costing  millions  of  lives,  brutalizing 
man  and  from  which  conditions  heroic  and  desperate  and  bloody  revo- 
lutions alone  saved  them.  That  principle  of  economy  which  is  calculated 
to  lull  the  workers  into  a  fancied  security  will  not  te  endured. 

The  workers  fully  racognize  that  to  be  heeded  they  must  be  heard; 
that  if  they  hope  to  have  their  grievances  considered,  their  claimfl 
adjusted,  their  just  demands  acceded  to,  they  must  organize,  agitate  and 
educate;  and  by  the  earnestness  and  persistency  with  which  they  press 
their  cause  will  tangible  and  practical  results  follow. 

There  exists  a  denser  ignorance  among  the  wealthy  classes  in  society 
as  to  the  real  tendencies  of  the  labor  movement  and  the  sound  economics 
contained  in  the  demand  for  a  shorter  workday  than  among  all  others. 
They  seldom  deem  it  necessary  to  listen  to  the  laborers'  plea  for  justice 
and  fair  dealing,  the  laborers'  claim  upon  society  for  a  greater  considera- 
tion of  their  rights;  in  a  word,  they  imagine  it  unnecessary  to  learn  the 
laborers'  side  of  the  labor  question.  *  So  long  as  this  practice  obtains 
there  will  undoubtedly  be  more  or  less  friction  with  every  move  the 
workers  may  make  to  secure  any  reform,  great  or  small. 

In  1866  the  Australian  workmien  inaugurated  a  movement  for  an  eight 
hour  day.  At  first  there  was  some  little  friction,  every  interest  soon 
adjusted  itself  to  it,  and  since  then  the  eight  hour  day  obtains  generally. 

The  building,  printing,  cigar  and  numerous  other  trades  in  the  United 
States  enforced  the  eight  hour  day  with  little  and  in  many  instances 
no  friction  at  all.  It  is  a  fact  capable  of  easy  demonstration  that  there 
is  always  greater  friction  in  the  efforts  to  redtice  the  hours  of  labor 
of  workers  who  theretofore  worked  ten  or  more  hours  a  day,  to  the  ten 
or  the  nine  hour  day  than  is  experienced  by  nine  hour  workers  to  secure 
the  eight  hour  day.  This  greater  friction  is  due  to  two  causes;  one  is 
that  the  workers  in  those  industries  have  been  poorest  organized,  have 
shown  less  resistance  to  injustice  and  less  determination  to  acquire 
a  larger  consideration  of  their  rights;  the  other  is,  that  theii  etnployers 
have  become  accustomed  to  look  upon  the  simplest  request  of  their 
workers  as  an  impudent  assumption  to  ^'dictate"  terms. 

As  a  consequence,  friction  and  conflict;  in  that  conflict  industry  is 
often  paralyzed,  society  is  impotent  and  looks  on  aghast. 

We  want  no  friction,  our  aim  is  to  avoid  conflict.  Toilers  recognize, 
however,  that  there  are  worse  evils  than  strife  for  the  achievemient  of 
:a  great  necessary  reform  and  that  is,  when  a  million  of  their  number 
who  may  go  on  increasing,  and  may  soon  reach  a  point  when  any  of 
i:hem  may  be  rendered  homeless,  penniless,  and  friendless;  when  they 
and  their  loved  ones  see  nothing  but  a  dismal  future  before  them  and  for 
those  who  may  follow;  these  evils  it  is  urged  are  greater  than  a  conflict 
for  their  obliteration  and  supplanting  them  by  cheerful  firesides,  a 
nobler  manhood,  a  more  beautiful  womanhood  and  a  happier  childhood. 

Of  course  it  would  be  most  agreeable  to  introduce  the  eight  hour  work- 
aday without  any  friction  at  all.  Certainly,  every  sincere  man,  having  a 
•due  regard  for  the  general  welfare  should  endeavor  to  the  best  of  his 
ability  to  suggest  such  propositions  which  in  bis  judgment  would  cause 
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the  least  possible  friction  or  conflict  in  connection  with  the  efforts  made 
for  its  general  introduction.  With  that  object  in  view  the  following 
is  snbmatted. 

•  1st.  The  general  organization  of  the  workers  in  the  unions  of  their 
re6i)ectiye  trades  and  callings.  The  encouragement  rather  than  the 
antagonism  of  employers  to  that  end. 

2d.  The  organization  of  the  employers  in  the  association  of  their 
respective  industries. 

3d.  The  mutual  recognition  of  committees,  business  agents  or  walk- 
ing delegates,  for  the  adjustment  of  disputed  questions  of  interest 

4th.  The  meeting  of  the  committee  of  the  organized  workers  of  the 
country  with  the  committee  of  the  organized  employes,  one  from  each 
industry  for  the  purpose  of  deciding  upon  the  following: 

(a)  The  general  and  simultaneous  (or  as  near  simiultaneous  as  possible) 
enforcement  of  the  eight  hour  workday  in  all  industry  and  commerce. 
Of  course,  a  clauEe  providing  that  in  cases  of  great  public  danger  longer 
hours  should  be  i>ermi88ible. 

(b)  The  consideration  and  adjustment  of  all  grievances  and  proposed 
reforms  of  a  general  character. 

(o)  A  declaration  that  the  avowed  purposes  of  the  joint  bodies  are 
to  earnestly  endeavor  to  aid  in  the  gradual,  general,  and  peaceful  solu- 
tion of  the  labor  problem. 

{dj  The  joint  bodies  (committees)  to  meet  as  frequently  as  may  be 
necessary  but  not  less  than  once  a  year. 

(e)  That  upon  the  program  of  business  each  year  one  of  the  proposi- 
tions shall  be,  ^'Is  a  reduction  in  the  hours  of  labor  necessary;  if  so,  to 
what  extent  shall  they  be  reduced?" 

(/)  Children  under  the  age  of  14  years  shall  not  be  employed  in  any 
industrial  or  commercial  pursuit 

Of  course  I  do  not  for  a  moment  imagine  that  these  suggestions  will 
be  accepted  or  be  acceptable  to  the  great  body  of  employers,  but  there 
can  be  no  real  dissent  from  the  opinion  that  their  adoption  would  largely 
contribute  to  the  introduction  of  practical  and  much  needed  reform;  that 
they  would  be  helpful  in  the  solution  of  the  labor  problem  with  the 
least  possible  friction  to  existing  conditions  and  with  little  or  no  con- 
flict in  their  achievement.  As  a  reminder  it  may  be  said  that  these 
propositions  are  but  an  extension  to  the  nation  of  what  already  exists 
in  many  localities  among  the  best  organized  workers. 

But  should  these  suggestions  and  others  of  a  similar  nature  be  ignored 
and  the  methods  of  conciliation  be  spumed,  what  other  resource  is  there 
left  for  the  workers?  Quietly  and  supinely  submit  like  their  prototypes  of 
old,  throw  themselves  before  the  modern  juggernaut  to  have  their  hopes, 
aspirations,  aye,  their  very  lives  ground  and  crushed  out  of  them  to  be 
coined  into  the  Deity  of  the  hour,  the  Almighty  Dollar?  No,  positively 
no. 

We  will  continue  to  organize  the  forces  of  labor,  securing  a  concession 
here  and  there.  We  will  seek  to  secure  the  shorter  work  day  if  possible 
without  causing  a  ripple  or  a  shock;  and  yet,  as  certain  as  the  organized 
labor  movement  strives  to  avoid  strikes  and  does  avoid  them  and  reduces 
their  number  to  a  minimum,  rather  than  allow  the  workers  to  be  robbed 
of  their  birthright — ^the  birthright  of  an  opportunity  to  live,  and  to  live 
as  intelligent  human  beings,  entitled  to  their  share  of  the  inheritance 
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of  their  sires — the  past  ages;  rather  than  be  denied  their  just  share  in 
human  progress,  they  will  strike,  and  strike  hard,  and  if  necessary  sim- 
ultaneously and  long  until  all  shall  accord  them  the  full  meed  of  praise 
"well  done,"  and  after  the  struggle  will  be  over  society  and  business* 
conditions  will  soon  and  easily  adjust  themselves  to  the  new  order  of 
things. 

The  barometer  of  life  indicates  a  state  of  unrest  and  discontent  incom- 
parable with  any  time  in  the  history  of  man.  These  indications  justify 
the  predictions  that  the  workers  will  demand  their  just  rights  and  achieve 
them,  and  first  and  foremost  among  these  demands,  justified  by  experi- 
ence, as  an  economic,  social,  moral  and  political  necessity^  is  the  universal 
enforcement  of  the  eight  hour  work  day. 

Speed  the  day  of  its  coming,  for  it  means  a  new  era  of  progress  among 
men,  sung  by  poets,  dreamed  of  by  philosophers,  struggled  and  hoped 
for,  and  will  be  conquered  and  inaugurated  by  labor;  for  labor,  anrnia 

SAMUEL   GOMPEBS, 
President  American  Federation  of  Labor, 


There  may  be  other  reasons  advanced  for  adopting  an  eight  hour 
work  day,  but  strictly  speaking  it  is  almost  entirely  a  business  proposi- 
tion. Recognizing  all  this,  it  seems  desirable  that  the  objections  to 
its  adoption  should  be  shown.  Accordingly,  Hon.  George  H.  Barbour, 
vice  president  and  general  manager  of  the  Michigan  Stove  Company, 
Detroit,  was  invited  to  prepare  an  article,  giving  reasons  why  the  eight 
hour  day  was  not  practicable.    His  paper  follows: 


MR.    BARBOUR'S   PAPER. 

Detroit,  Mich.,  December  1,  1896, 

Hon.  Chas.  H.  Mobse,  Commissioner  of  Labor : 

My  Dear  Sir — I  fully  realize  that  writing  an  article  touching  on  the 
number  of  hours  to  be  considered  ajs  a  day's  work  is  taking  up  a  subject  of 
great  importance,  because,  in  my  opinion,  it  is  sure  to  affect  both  the 
employer  and  employ^  and,  believing  as  I  do,  that  a  mutual  interest 
should  always  exist  between  the  employer  and  the  employ^  so  that 
there  may  be  as  little  fricftion  as  possible,  I  conclude  there  is 
but  one  position  for  me  to  take  in  this  discussion,  and  that 
is,  to  endeavor,  to  the  best  of  my  ability,  to  deal  with  both  aides 
impartially  and  fairly.  I  am  well  aware  that  the  subject  of  the 
eight  hour  movement  has  been  very  generally  discussed  and  con- 
sidered and  has  become  quite  a  popular  theory  with  the  masses  of 
labor;  but  there  are  two  sides  to  this  question;  in  other  words  this  is 
a  subject,  by  comparison,  like  a  two-edged  sword  which  "cuts  both 
ways."  The  adoption  of  eight  hours  as  a  day's  labor  is  sure  to  ser- 
iously-affect  both  of  the  interested  parties.  I  would  feel  disposed,  upon 
personal  grounds,  to  advocate  somewhat  favorably,  eight  hours  as  con- 
stituting  a  day's  work;  but  here  let  us  consider  the  gi^eat  obstacle  in 
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the  way:  We  will  take  for  illustration  a  manufacturing  institution  that 
has  a  certain  capacity.  While  I  admit  that  by  running  the  works  to  its 
fullest  capacity,  say  300  days  of  the  year,  10  hours  each  day,  the  manu- 
facturer is  able  to  fill  all  his  orders^  yet  he  has  no  surplus  stock  left 
over  at  the  close  of  the  year's  business.  Now,  by  this  condition  of 
things,  he  has  carefully  figured  costs  and  has  arranged  to  pay  all  his 
employes  as  liberal  wages  as  his  business  will  admit,  allowing  for  him- 
self a  fair  compensation  for  the  amount  invested — nothing  more.  Now 
comes  up  the  eight  hour  question  for  him  to  consider.  What  is  his 
first  conclusion?  What  does  this  mean  to  him?  He  argues,  "I  have 
only  been  able  to  supply  the  demand  so  far,  working  10  hours  daily;  if 
I  come  down  to  only  running  my  works  eight  hours  per  day,  it  means 
a  20  per  cent  decrease  in  my  volume  and  I  cannot  supply  my  customers 
on  any  such  basis  as  this.  There  is  but  one  of  two  things  left  for  me 
to  do,  either  to  insist  on  10  hours  as  a  day's  work  or  to  add  to  my  works 
20  per  cent  more  capacity  in  certain  departments  and  this  means  an 
outlay  of  capital  for  real  estate,  increased  interest,  buildings,  maohinery, 
more  employes,  and  perhaps  more  clerical  help,  etc."  Now,  where  is 
he  going  to  land?  It  seems  to  me,  with  all  this  additional  expense 
which  must  be  figured  against  the  business,  with  the  liability  that  he 
could  not  increase  his  prices  for  the  goods  he  manufacturers,  the  only 
thing  he  would  have  to  resort  to  would  be  to  reduce  prices  paid  for  labor 
or  else  go  out  of  business.  Does  labor  want  this?  I  say  no— do  not 
crowd  the  manufacturer  to  this  issue  at  your  own  expense. 

One  of  the  great  obstacles  that  confronts  the  manufacturer  at  the 
present  time,  is  the  fixed  expenses  that  follow  the  business  366  days 
of  each  year.  It  is  like  the  interest  account  that  never  sleeps;  constantly 
on  the  alert  24  hours  of  each  day,  and  nnust  be  met  whether  busi- 
ness is  good  or  bad,  and  especially  when  business  is  poor,  then  comes 
the  trying  time;  certain  expenses  have  to  be  met  and  he  cannot  depend 
too  much  on  the  future.  The  wise  manufacturer,  merchant  or  business 
man  must,  if  he  would  succeed,  arrange  for  his  business  on  some  busi- 
ness principles.  If  he  fails  to  succeed  in  the  business  he  is  engaged 
in,  there  is  but  one  thing  that  follows — failure — and  if  a  manufacturer 
who  employs  a  large  number  of  men  does  not  meet  with  success,  who 
feels  the  loss  the  greatest,  and  is  most  seriously  affected?  Those  that 
he  employs. 

The  most  prosperous  times  for  the  laborer  are  when  capital  as  well  as 
manufacturers  and  business  men  find  such  a  condition  in  the  business 
channels  of  this  great  country  that  they  can  give  ready  employment 
to  the  large  army  of  laborers  who  are  seeking  employment.  In  my 
opinion  the  most  prosperous  times  that  this  country  ever  experiences 
are  when  capital  is  well  employed,  which  means  at  the  same  time 
that  manufacturers  are  busy  and  success  follows  to  all  classes. 

I  would  like  personally,  myself,  to  see  labor  employed  less  hours  so 
that  they  might  have  more  time  to  themselves,  spend  more  time  with 
their  families  and  have  an  additional  amount  of  recreation  thrown  in^ 
but  I  do  not  advise  the  agitation  of  this  subject  at  the  exx)ense  of  either 
the  manufacturer  or  the  employ^  and  more  especially  if  it  means  the 
reduction  of  wages  to  a  vast  number  of  employes  of  this  country.  It 
must  be  admitted  by  the  laboring  classes  that  in  all  manufacturing 
28 
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institutions  more  or  less  time  is  wasted  during  the  hours  of  labor,  and 
I  trust  I  may  be  excused  for  referring  to  some  of -these  abuses  which 
could  and  should  be  remedied.  Some  men  are  always  prompt  and  ready 
to  commence  work  at  the  blow  of  the  whistle,  while  others  will  often 
be,  say,  five  to  ten  minutes  late  and  they  will  take  an  additional  amount 
of  time  before  they  get  to  work.  Again  during  the  morning  hours  they 
stop  to  take  lunch  and  use  up  ten  minutes  time  at  least;  aiter  this  the 
noon  hour  approaches;  they  are  anxious  to  hear  the  whistle  blow  and 
may  stop  work  ten  minutes  before  noon  so  that  they  can  wash,  and  a 
similar  condition  of  things  goes  on  in  the  afterno(m.  Now,  you  can 
readily  see  that  if  we  only  calculate  on  the  time  lost  in  their  morning's 
work,  we  have  fifteen  or  twenty  mwutes'  time  against  him,  and  imagine  if 
you  can  with  a  large  force  of  employes  what  this  means  ta  the  employer. 
The  machinery  is  running  all  the  time,  and  the  employer  has  a  right 
to  expect  an  honest  day's  work,  but  such  things  as  I  have  mentioned 
creep  in.  If  these  objectionable  conditions  could  be  removed,  I  believe 
I  might  personally  favor  nine  hours  as  a  day's  work.  I  think  this 
could  be  accomplished  by  both  employer  and  employ^  giving  due  con- 
sideration to  each  other's  rights,  and  if  the  employ^  would  give  nine 
hours  honest  work,  I  do  not  hestitate  to  say  that  I  believe  it  would 
compensate  the  manufacturer  for  this  additional  one  hour  granted,  but 
it  certainly,  in  my  opinion,  would  have  to  come  about*  in  this  way  if 
equal  justice  is  to  be  shared  between  both  parties  interested. 

If  organizations  expect  to  gain  a  victory  they  must.be  sure  they 
are  right  in  their  demands.  Unreasonable  demands  may  at  times  pre- 
vail, but  sooner  or  later  a  reaction  will  occur,  and  I  do  not  believe 
that  success  will  follow  and  prove  lasting  or  beneficial  unless  it  can 
be  shown  that  there  is  a  mutual  benefit  to  be  derived  to  both  parties 
interested.  In  my  opinion,  laborers  cannot  afford  to  demand  the  eight 
hour  policy  if  it  is  going  to  seriously  affect  their  wages  or  incomes, 
and  when  you  ask  manufacturers  to  grant  a  twenty  per  cent  reduction- 
say  two  hours  liess  labor  each  day — it  is  sure  to  affect  not  only  the 
employer  but  the  employ^. 

I  have  endeavored  to  show  in  my  arguments  wherein  the  manu- 
facturer would  be  seriously  affected  by  a  change  in  the  working  hours — 
say  eight  hours  constituting  a  day's  work  in  place  of  ten.  All  ques- 
tions of  this  nature  require  very  careful  thought,  so  that  any  decision 
arrived  at  will  not  affect  either  parties  interested.  The  argument  may 
be  presented  that  no  time  will  be  lost  when  an  employer  of  labor  con- 
ducts his  business  on  what  is  known  as  hiring  his  help  by  the  hour 
or  paying  them  so  much  for  each  article  turned  out,  but  the  same 
twenty  per  cent  reduction  of  output  creeps  in  here  when  he  has  only 
sufficient  capacity  to  meet  the  demands  of  his  trade  on  the  basis  of 
ten  hours  each  day. 

If  Labor  can,  in  any  way,  arrange  so  that  eight  hours  will  accom- 
plish as  much  as  is  now  accomplished  in  the  regular  ten  hours,  then 
the  question  is  easily  solved,  but  I  fail  to  see  how  the  manufacturer 
or  employer  of  labor  can  arrange  to  pay  as  much  for  eight  hours'  work 
as  he  has  been  paying  for  the  ten,  unless  his  margin  of  profits  has 
been  large,  otherwise  he  must  divide  up  for  the  two  hours  lost  with 
labor  or  advance  the  price  of  his  product  to  cover  this  additional  expense, 
which  must  follow  on  the  eight  hour  basis  in  comparison  with  the 
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ten  hour  basis,  and  if  this  were  accomplished,  I  fear  very  much  that 
the  manofacturer  who  was  willing  to  try  the  experiment  would,  so<Mier 
or  later,  come  across  a  competitor  who  had  refused  to  grant  any  con- 
cession from  the  ten  hour  .basis,  and  such  competition  would  not  be 
▼ery  pleasant  for  the  manufacturer  who  was  working  on  the  eight 
hoar  plan.  Here  you  have  again  the  20  per  cent  disadvantage  to  over- 
come,  and  my  best  judgment  would  lead  me  to  conclude  that  such  com- 
petition to  stand  up  against  would  prove  disastrous  in  the  end  to  labor. 
Sure  it  is  a  manufacturer  cannot  count  the  cost  of  his  product  even 
5  or  10  per  cent  more  than  his  competitor  is  offering  to  sell  a  similar 
article  and  expect  to  remain  in  business  very  long;  so  I  wish  to  call 
your  si>ecial  attention  to  what  seems  to  me  to  be  the  all-important 
in  this  subject,  and  that  is,  not  to  allow  a  decision  to  be  arrived  at 
without  considering  well  the  effects.  If  your  employer  is  seriously 
affected,  and  by  a  change  from  ten  hours  to  eight  he  finds  his  business 
is  crippled  so  {hat  he  cannot  continue  it,  you,  the  employ^,  will  be  the 
loser  as  well  as  the  employer.  Thei:«fore,  I  repeat  again  and  caution 
labor  to  not  act  hastily  in  this  matter,  but  give  it  careful  consideration, 
and  do  not  force  the  issue  if  you  cannot  offer  with  the  eight  hour  plan 
something  to  counteract  the  20  per  cent  loss  of  time  when  the  ten 
hour  plan  is  taken  into  consideration  as  a  day's  work. 

In  certain  lines  of  work  there  may  be  more  or  less  pleasure,  but 
in  the  majority  of  cases  men  or  women  do  not  work  simply  because 
they  especially  like  to,  but  from  a  condition  which  exists  or  for  the 
revenue  it  brings.  Certain  it  is  that  one  feels  physically  better  to  do 
a  certain  amount  of  work  and  nature  requires  it,  but  over-work  is  not 
a  good  thing  to  advocate.  When  we  see  young  boys  or  girls  working 
beyond  what  nature  will  stand,  there  is  only  one  result,  and  that  is 
sooner  or  later  they  will  give  out,  and  then  there  is  but  little  for  them 
to  enjoy,  for  the  one  reason,  if  nothii^  more,  that  they  have  been  unable 
to  save  but  little,  and  I  am  a  strong  believer  that  practical  laws  should 
be  made  to  carefully  govern  and  protect  this  class  of  labor.  We  must 
not  forget  the  all-important  thing,  and  that  is  to  educate  boys  and 
girls.  Give  them  a  good,  common  school  education  if  nothing  more, 
and  then  when  they  arrive  at  a  certain  age  they  will  be  much  better 
prepared  to  go  out  into  the  world  and  care  for  themselves.  If  it  were 
possible,  I  would  advocate  doing  away  entirely  with  what  is  termed 
child  labor,  because  it  deprives  them  of  an  education,  which  is  so  essen- 
tial, and  there  are  any  number  of  arguments  that  could  be  presented 
against  the  employment  of  the  younger  classes  were  it  not  often  that  the 
main  support  of  a  family  depends  on  this  class  of  labor.  There  is 
something  even  more  important  to  look  forward  to,  and  that  is  the 
future  conditions  that  must  follow  unless  we  legislate  to  improve  them. 
To  a  gi^ater  or  less  extent  I  am  sure  we  have  somewhat  improved  these 
conditions,  but  there  is  still  room  for  much  more  improvement. 

A  word  here  regarding  our  present  manufacturing  institutions  may 
not  be  oot  of  place.  We  take  for  granted  that  more  or  less  of  the 
young  element,  say  over  14  years  of  age,  will  always  be  employed,  and 
it  should  be  the  aim  of  every  manufacturer  to  see  to  it  that  any  improve- 
ment that  can  be  added  to  benefit  this  class  of  labor  should  be  adopted, 
and  this  should  not  only  be  confined  to  the  young  class,  but  should 
equally  affect  all  employes ;  in  other  words,  make  everything  as  pleasant 
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and  inviting  as  passible.  In  the  writer's  opinion  the  more  inviting  you 
can  make  the  work  shop  the  more  work  will  be  acconnplished. 

Sometimes  I  think  we  forget  about  the  working  man  when  old  age 
creeps  on;  it  cannot  be  expected  that  he  wyi  accomplish  as  much  work 
when  he  is  old  as  when  young  or  in  middle  life,  and  a  good,  faithful 
servant  is  deserving  of  reward.  Let  us  not  forget  this.  It  is  not  always 
possible  for  us  to  do  as  we  would  like,  but  we  should  always  show  a 
disposition  to  benefit  our  fellowman  whenever  we  can. 

There  is  another  condition  which  has  taken  place  during  the  past 
few  years  that  has  affected  labor  and  in  many  ways  seriously.  I 
refer  to  the  improvements  in  machiner}',  or,  in  many  instances,  new 
machinery  invented  which  has  taken  the  place  of  the  individual  laborer, 
and  this  will  continue  to  be  im  the  future,  in  my  opinion,  as  many  a 
man's  mind  is  busily  at  work  trying  to  invent  something  that  will  prove 
a  labor-saving  device,  and  if  the  invention  proves  a  success,  it  is  sure 
to  be  adopted.  I  would  like  to  see  in  this  great  country  of  ours,  at 
all  times,  manufacturing  as  well  as  all  business  industries  giving  steady 
employment  and  paying  good  wages,  and  under  sueli  a  state  of  affairs 
we  would  all  be  prosperous.  In  our  past  history,  however — and  it  is 
the  same  in  the  history  of  all  countries — we  have,  at  times,  satis- 
factory conditions  and  then  we  have  unsatisfactory  conditions,  and  I 
imagine  this  will  be  the  case  in  the  future.  I  know  of  no  remedy  that 
can  change  this.  I  am  inclined  to  believe  that  we  have  today  about 
all  the  unskilled  labor  we  can  well  care  for,  and  so  far  as  my  exi)eri- 
ence  goes,  it  is  this  class  of  labor  that  is  most  largely  out  of  employ- 
ment when  we  have  reverses  in  business,  and  to  this  point  I  would 
especially  call  the  attention  of  Labor  Organizations  that,  if  this  be 
true,  would  it  not  be  well  to  favor  legislation  restricting  immigration 
for  a  time  at  least,  so  that  we  can  better  care  for  those  who  are  dis- 
tributed all  over  our  country  seeking  employment  and  unable  to  secure 
it?  The  skilled  mechanic  suffers  more  or  less,  we  must  admit,  but  the 
great  question  of  the  day  is  what  can  we  do  to  benefit  the  condition? 
I  believe  the  present  Emigration  Bill,  known  as  the  Corliss  Bill,  should 
be  carefully  considered.  What  we  should  all  strive  to  accomplish,  and 
be  willing  to  work  for,  is  the  elevation  of  all  classes.  If  we  want 
to  improve  the  condition  of  men  or  women,  I  know  of  no  better  way 
than  to  show  them  that  we  take  an  interest  in  them,  and  there  are  many 
ways  of  accomplishing  all  this.  I  admit  it  means  work,  but  if  we  can 
accomplish  the  result  who  is  not  willing  to  work?  The  better  the  man 
the  better  citizen  he  will  be.  We  must  all  be  in  sympathy  with 
the  unfortunate.  Picture,  if  you  can,  the  situation  of  a  laboring  man 
with  a  family  (be  it  small  or  large  in  number),  out  of  employment  with 
nothing  saved  from  his  earnings.  He  goes  daily  from  place  to  place 
seeking  work  but  meets  with  no  success.  Under  such  a  state  of  affairs 
his  family  soon  comes  to  want  and  begins  to  suffer  for  the  want  of  food 
and  fuel,  to  say  nothing  about  the  other  necessities  of  life.  Can  you 
imagine  anything  more  pitiful  ?  What  a  condition  to  be  placed  in ! 
No  one  can  fully  realize  such  a  condition  as  this  unless  he  has  had 
the  exx)erience,  but  there  are  many  today,  I  regret  to  say,  in  just  this 
condition.  Thanks  to  the  good  people,  however,  who  are  engaged  in 
charity  work,  and  look  after  just  such  cases,  the  suffering  that 
would  naturally  follow  is  thereby  relieved,  but  still  better  would  be 
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the  ability  to  give  ail  employment.  Some  of  our  readers  may  say  I 
have  drifted  from  the  subject  of  this  article,  but  I  trust  that  I 
may  be  excused  by  now  returning  to  it,  and  let  me  say  here,  I  am  not 
opi>a8ed  to  organized  labor.  I  am  a  believer  in  organizations  that  have 
for  their  foundations  substantial  structures  that  will  benefit  the  cause 
for  which  they  are  intended.  Much  good  can  be  accomplished  in  well 
organized  bodies,  but  reason  and  justice  to  all  must  be  the  founda- 
tion if  success  is  expected  to  follow.  Labor  organizations  have  a  great 
work  to  perform,  and  I  believe  a  great  future  is  in  store  for  them  if 
they  will  be  reasonable  and  just,  and  when  they  legislate  to  accomplish 
anything,  remember  the  saying  of  David  Crockett,  "Be  sure  you  are 
right  then  go  ahead."  All  the  world  is  looking  for  the  work  of  these 
organizations — if  it  be  for  good  they  will  have  accomplished  great 
results — ^if  their  demands  are  unreasonable  then  failui^  is  liable  to  fol- 
low. If,  however,  they  legislate  to  the  mutual  interest  of  both  their 
employers  and  themselves,  they  will  surely  succeed  and  they  will  be 
deserving  of  success. 

In  the  further  consideration  of  this  eight  hour  subject,  do  not  mis- 
understand me  as  being  opposed  to  it,  if  it  can  be  shown  that  such 
a  condition  can  be  brought  about  without  affecting  the  employer  or 
employ^,  but  I  want  to  again  caution  the  labor  organizations  that 
if  they  legislate  to  increase  the  cost  of  production  to  the  manufacturer 
by  the  eight  hour  problem  to  an  extent  that  his  business  will  not  stand 
this  change,  he  will  be  obliged  to  reduce  the  wages  of  those  in  his 
employ,  or  go  out  of  business,  which  would  then  throw  out  of  employ- 
ment all  those  employed  by  him,  and  this  is  what  I  want  to  caution 
the  labor  organizations  against.  If  they  can  accomplish  the  universal 
adoption  of  the  eight  hour  system,  then  they  have  solved  the  question, 
because  when  all  manufacturing  institutions,  in  all  lines,  are  on  the 
same  basis  then  all  are  on  an  equality  and  everything  will  work  to 
the  satisfaction  of  all;  but  do  not  let  the  conditions  of  the  East,  for 
exam*ple,  be  on  the  basis  of  eight  hours  and  the  West,  in  part  or  as 
a  whole,  be  on  the  ten  hour  basis,  because  then  there  would  be  no 
equality.  Competition  on  any  such  basis  as  this  needs  no  argument  to 
show  what  a  ruinous  condition  we  all  would  soon  be  placed  in — the 
employer  as  well  as  the  employ^.  If  this  universal  adoption  of  the  eight- 
hour  system  became  a  law  all  over  our  country  we  would  then  expect 
advances  on  all  lines  of  manufactured  products.  I  take  for  granted  that 
labor  would  not  find  fault  with  advanced  prices  following  the  eight-hour 
plan  in  place  of  ten  as  constituting  a  day's  work,  but  by  such  a  condition 
how  would  the  agricultural  classes  of  our  country  be  placed  if  they 
found  their  products  way  down  in  price,  as  they  have  been  the  past  few 
years,  because  we  m^ust  not  forget  that  a  large  amount  of  their  products 
has  of  late  been  seriously  affected  by  the  cheap  labor  of  South  America, 
Australia,  Russia  and  India,  and  the  question  here  of  supply  and  demand 
is  the  all-important,  as  I  have  further  discussed  in  the  conclusion  of 
this  article.  Let  us  be  just,  man  to  man,  if  we  would  succeed,  and 
success  is  what  we  are  all  striving  after.  As  a  further  example,  to 
substantiate  my  argument,  may  I  ask  if  any  of  us  would  be  sat- 
isfied with  twelve  ounces  to  a  pound  in  place  of  sixteen  ounces, 
or  to  call  twenty-four  inches  a  yard  instead  of  thirty  six  inches? 
I   think    not,    and   to    show    a    willingness    on    my    part    to    try    to 
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prevent  unreasonable  demands  and  the  serious  results  that  are  liable 
to  follow,  is  why  I  consented  to  write  this  article  on  the  eight  hour 
subject.  Believe  me  when  I  say  that  I  am  as  much  interest^  as  the 
reader  can  himself  be  to  see  the  condition  of  all  classes  improved,  and 
will  promise  to  do  all  in  m^y  power  to  assist  in  accomplishing  anything 
in  this  direction. 

There  is  one  thing  more  that  we  should  not  lose  sight  of, — ^that  is, 
the  two  words  in  the  English  language  that  carry  with  them  a  power, 
namely,  "Supply  and  Demand."  When  a  manufacturer,  the  agricultural 
class,  or  any  business  institution  has  a  good  supply  and  a  large  demand 
follows,  I  will  guarantee  prosperous  times,  and  all  classes  of  labor  will 
feel  the  good  effects.  We  will  then  all  be  prosperous  and  happy,  and 
this  condition  is  what  we  are  waiting  for.  I  hope  it  will  not  be  long 
before  prosperity  and  good  fortune  will  come  to  all  classes,  and  we  can 
once  more  say  we  are  a  Happy,  Prosperous  and  Patriotic  People  working 
for  the  good  of  all. 

Very  respectfully, 

GEORGE  H.  BARBOUR, 
Vice  Prei.  and  Oen.  Mgr.^  The  Michigan  Stave  Company. 


Coming  as  they  do  from  men  who  have  given  this  vital  question  can- 
did, thoughtful  and  thorough  study,  every  intelligent  student  of  the 
labor  problem  can  but  be  deeply  interested  in  these  papers.  Their  care- 
ful perusal  is  commended  to  all  with  the  hope  that  good  results  may 
follow  their  publication. 


PAET   III. 


MICHIGAN    FOREST    STATISTICS. 


Michigan  was  famous  in  an  early  day  for  the  extent  and  valne  of 
its  forests.  The  whole  State  was  practically  a  vast  expanse  of  valnable 
timber.  Today  onr  pine  is  nearly  all  gone  and  our  forests  of  oak,  acAi, 
maple,baB8wood,blackwalnut  and  other  varieties  are  fast  being  removed, 
either  by  the  process  of  clearing  the  land  for  farms  or  for  commercial 
purposes.  Already  many  of  our  people  are  seeing  the  necessity  for 
{>re8erving  as  far  as  possible  our  remaining  forests  from  wanton  waste 
and  destruction.  To  this  end  the  Legislature  has  provided  by  law  for 
Arbor  Day.  The  Governor  by  proclamation  designates  a  certain  day 
to  be  observed  as  Arbor  Day,  and  people  are  urged  to  plant  trees  and 
shrubbery.    As  a  result,  thousands  of  trees  are  set  every  year. 

It  is  an  open  question  just  what  effect  the  removal  of  our  forests  has 
had  on  our  climate.  It  is  claimed  by  some  that  it  has  affected  the  rain- 
fall and  that  the  severe  droughts  from  which  the  State  has  suffered  in 
the  last  decade  may  be  assigned  to  the  loss  of  our  forests.  So  far  there 
seems  to  be  but  little  evidence  that  timber  has  exerted  any  perceptible 
influence  on  the  rainfall.  It  is  probably  true  that  with  the  removal  of 
forests  sun  and  air  have  been  "let  in"  with  the  result  that  the  water 
has  "dried  up"  much  quicker  than  formerly. 

Neither  in  the  State  or  National  Census,  nor  in  other  statistical  inquiry, 
has  an  effort  been  made  to  ascertain  the  extent  of  forest  remaining  in 
the  State.  The  nearest  approach  to  it  seems  to  be  in  the  statistics  of 
improved  and  unimproved  lands. 

As  a  step  toward  showing  the  necessity  for  preserving  our  remaining 
forests,  the  Michigan  Bureau  of  Labor  and  Industrial  Statistics  has 
endeavored,  as  accurately  as  possible,  to  ascertain  the  number  of  acres 
of  timber  growth  remaining  in  the  State.  The  inquiries  were  made 
through  supervisors  of  townships,  using  the  schedule  as  given  below: 
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Statement  of  the  number  of  aeree  of  land  covered  toJwlly  or  in  part  with  forest, 

[Bo  careful  and  fill  aoonrataly  aod  plain. J 

Township  of county  of State  of  Michigan. 

Number  of  "surveyed"  townships  included  in  your  township 

[Some  orgaoized  townsblpe  In  the  newer  portions  of  the  State  contain  two  or  more  surreyed 

towns] 

Number  of  acres  of  standing  hardwood  forest  in  entire  township 

Number  of  acres  of  standing  pine  forest 

Number  of  acres  of  standing  hemlock  forest 

Number  of  acres  of  '^plains"  wholly  or  in  part  covered  with  bushes  or  scattering  trees 

Number  of  acres  of  swamp  or  marsh  wholly  or  in  part  covered  with  bushes  or  scattering 

trees 

Bemarks 


Sign  officially: 

Write  on  back  of  blank  if  more  space  is  needed* 


It  was  the  intention  to  get  the  blanks  into  supervisors'  hands  before 
the  commencement  of  the  annual  assessment.  A  large  number  of  super- 
yisors  filled  the  schedules,  after  making  careful  inquiry  in  their  town- 
ships. Failing  to  receive  the  schedules  in  time,  other  supervisors  filled 
the  schedules  by  estimating  the  forests  in  their  townships.  In  a  very 
few  cases  supervisors  neglected  or  refused  to  furnish  the  information. 
In  these  cases  county  surveyors  or  others  in  a  position  to  know  have 
furnished  the  information.  As  a  whole,  it  is  believed  the  reports  are 
very  nearly  accurate — at  least  as  much  so  as  it  is  possible  to  make  them 
without  personal  inquiry  by  persons  expressly  engaged  for  that  purpose. 
There  are  1,211  organized  townships  in  the  State.  In  the  newer  portion, 
notably  in  the  Upper  Peninsula,  there  are  two  or  more  "surveyed  towns" 
for  each  organized  township,  with  one  supervisor.  Reports  were  received 
from  all  but  seven  of  the  townships.  Supervisors  are  entitled  to  much 
credit  for  the  assistance  they  have  rendered  without  other  oompensatiou 
than  a  copy  of  the  report.  Their  reports  given  by  counties  and  town- 
ships, together  with  a  recapitulation,  follow,  and  will  be  found  of  local 
Interest  to  every  section  of  the  State,  containing  comprehensive  and 
valuable  information. 
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FOREST  STATISTICS  BY  COUNTIES  AND  TOWNSHIPS. 


ALCONA    COUNTY 

Has  eleven  organized  townships,  consisting  of  eighteen  whole  and  two 
fractional  surveyed  towns;  30,387  acres  of  hardwood;  1,640  acres  of  pine; 
13,620  acres  of  hemlock;  135,000  acres  of  plains  partly  covered  with 
bashes  and  scattering  trees;  34,580  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Alcona — Has  two  whole  surveyed  towns;  3,200  acres  of  hardwood;  no 
pine;  1,000  acres  of  hemlock;  26,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  4,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Oaijbdonia — Has  two  whole  surveyed  towns;  200  acres  of  hardwood;  no 
pine;  300  acres  of  hemlock;  30,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  3,500  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  This  township  has  4,000 
acres  of  lakes. 

CuBTis — Has  two  whole  surveyed  towns;  1,438  acres  of  hardwood;  no 
pine;  no  hemlock;  1,600  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  no  swamp. 

Grbbnbush — Has  one  fractional  surveyed  town;  1,000  acres  of  hardwood; 
800  acres  of  pine;  2,000  acres  of  hemlock;  6,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  4,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  This  town- 
ship was  once  heavily  timbered  with  pine,  hemlock,  cedar  and 
hardwood. 

GuBTiN — Has  4,000  acres  of  hardwood;  no  pine;.  400  acres  of  hemlock; 
4,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  This  township  has  about  2,000  acres  of  low  lands  cov- 
ered with  a  mixed  growth  of  tamarack,  cedar,  balsam,  spruce  and 
ash. 

Habbisville — Has  one  fractional  surveyed  town;  529  acres  of  hardwood; 
no  pine;  100  acres  of  hemlock;  3,500  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  1,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Hawes — ^Has  three  whole  surveyed  towns ;  2,300  acres  of  hardwood;  200 
acres  of  pine;  2,000  acres  of  hemlock;  23,000  acres  of  plains  party 
covered  with  bushes  and  scattering  trees;  15,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Hatnes — ^Has  600  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 
5,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  2,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    This  township  was  once  timbered  with  pine  and  hemlock. 
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Mikado — Has  two  whole  surveyed  towns;  8,000  acres  of  hardwood;  no 
pine;  2,500  acres  of  hemlock;  4,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  520  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes.  A  part  of  one  town  is  State 
Agricultural  College  land. 

MiLLBN — Has  three  whole  suiTeyed  town«;  4,000  acres  of  hardwood;  no 
pine;  no  hemlock;  1,000  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  1,500  acres  of  swamp  party  covered  with 
small  timber  and  bushes.  The  hardwood  includes  maple,  beech, 
basswood,  elm,  white  and  black  ash  and  birch. 

Mitchell — Has  two  whole  surveyed  towns;  5,120  acres  of  hardwood; 
640  acres  of  pine;  5,120  aci'es  of  hemlock;  32,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  2,560  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  hardwood 
and  hemlock  are  mixed  about  half  and  half,  making  10,240  acres. 


ALGER    COUNTY. 

« 

Has  seven  organized  townships,  consisting  of  seventeen  whole  and  ten 
fractional  surveyed  towns;  297,140  acres  of  hardwood;  22,800  acres  of 
pine;  46,064  acres  of  hemlock;  66,260  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  63,640  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Af  Train — Has  two  whole  and  small  parts  of  five  fractional  surveyed 
towns,  the  north  end  being  very  irregular;  60,000  acres  of  hard- 
wood; 10,000  acres  of  pine;  10,000  acres  of  hemlock;  8,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  6,000 
acres  of  swamp  partly  covered  with,  small  timber  and  bushes. 
There  are  20,000  acres  of  pine  and  hemlock  mixed  in  this  town- 
ship. 

Burt — Has  four  whole  surveyed  towns  and  one  small  fraction  of  a  sur- 
veyed town;  30,000  acres  of  hardwood;  1,000  acres  of  pine;  no 
hemlock;  30,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  12,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

LiMESTONB — Has  one  whole  and  parts  of  two  other  surveyed  towns, 
seventy-five  sections  in  all;  28,000  acres  of  "hardwood;  no  pine; 
4,124  acres  of  hemlock;  no  plains;  15,360  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Mathias — Has  two  whole  surveyed  towns;  25,000  acres  of  hardwood; 
5,000  acres  of  pine;  5,000  acres  of  hemlock;  6,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  5,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  There  are 
10,000  acres  of  hemlock  and  pine  mixed. 

MuNisiNG — Has  241  square  miles;  there  are  four  whole,  three  half  and 
six  fractional  surveyed  towns;  85,640  acres  of  hardwood;  6,800 
acres  of  pine;  16,440  acres  of  hemlock;  9,960  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  13,800  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  The  estimate  of 
timber  was  made  by  CJounty  Surveyor  J.  E.  O'Bouark.    The  est!- 
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mate  is  probably  as  near  correct  as  could  be  obtained  without  an 
actual  survey.  The  township  is  one  of  the  largest  in  the  State, 
extending  over  thirty-five  miles  in  length  and  bordering  largely  on 
Lake  Superior. 

Onota — ^Has  two  whole  surveyed  towns,  one-half  of  another,  and  a  frac- 
tion on  Lake  Superior;  40,000  acres  of  hardwood,  with  hemlock 
interspersed;  no  pine;  no  hemlock;  except  among  the  hardwood; 
5,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  6,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Bock  Bivbr — Has  one  whole,  one  fractional,  and  part  of  another  whole 
surveyed  town;  28,500  acres  of  hardwood;  no  pine;  10,500  acres 
of  hemlock;  7,300  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  5,480  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 


ALLEGAN   COUNTY 

Has  twenty-four  organized  townships;  29,768  acres  of  hardwood;  82 
acres  of  pine;  70  acres  of  hemlock;  72,080  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  23,163  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Allbgan — Has  1,133  acres  of  hardwood;  no  pine;  no  hemlock;  1,475 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
135  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Gasgo — ^Has  one  full  township  and  a  small  fraction;  1,500  acres  of  hard- 
wood; no  pine;  no  hemlock;  900  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  1,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Chbshirb — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  100  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  300 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Clyde — Has  300  acres  of  hardwood;  no  pine;  no  hemlock;  12,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  ti'ees;  1,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
This  township  formerly  had  much  pine. 

Dorr — Has  1,300  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Fillmore — Has  231  acres  of  hardwood;  no  pine;  20  acres  of  hemlock; 
200  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  150  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    This  township  is  nearly  all  cleared  land. 

Ganges — Has  375  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Gun  Plain — ^Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  300  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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Hbath — Has  975  acres  of  hardwood;  no  pine;  no  liemlock;  11,140  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  no 
swamp;  this  township  is  mostly  uninhabited  plains. 

Hopkins — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp;  the  standing  timber  is  mostly  beech  and  maple. 

Lakbtown — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  80  acres 
of  swamp  partly  covered  with  small  trees  and  bushes;  this  town- 
ship is  less  than  a  full  township. 

Lbb — HaB  1,365  acres  of  hardwood;  70  acres  of  pine;  no  hemlock;  13,150 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
740  acres  of  swamp  partly  covered  with  small  trees  and  bushes. 

Lbighton — Has  1,470  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
414  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Manlius — Has  200  acres  of  hardwood;  no  pine;  no  hemlock;  11,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  4,200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes;  the 
hardwood  is  in  small  pieces  throughout  the  township,  and  the 
swamp  land  is  covered  with  water  during  the  greater  part  of  the 
year. 

Martin — ^Has  3,000  acres  of  hardwood;  10  acres  of  pine;  no  hemlock; 
2,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  4,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Monterey — Has  1,300  acres  of  hardwood;  no  pine;  no  hemlock;  1,200 
acres  of  plains  partly  covered  with  bushes  and  scattering  timber; 
no  swamp;  hardwood  is  mostly  beech  and  maple.  One  farmer  set 
out  sixty  acres  of  trees. 

Otsbgo — Has  1,647  acres  of  hardwood;  no  pine;  no  hemlock;  227  acres 
of  plains  partly  covered  with  bushes  and  scattering  timber;  the 
hardwood  is  mostly  beech,  maple,  oak,  elm  and  ash* 

OvBRiSBL — Has  500  acres  of  hardwood;  no  pine;  50  acres  of  hemlock; 
no  plains;  50  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

PiNB  Plains — Has  100  acres  of  hardwood;  no  pine;  no  hemlock;  16,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
300  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Salbm — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  300  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  no 
swamp. 

Saugatuck — Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  1,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Trowbridge — Has  1,472  acres  of  hardwood,  nearly  all  beech;  no  pine;  no 
hemlock;  338  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  320  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes;  the  hardwood  is  nearly  all  beech. 

Watson — ^Has  1,700  acres  of  hardwood;  no  pine;  no  hemlock;  1,000  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Watland — Has  1,800  acres  of  hardwood;  20  acres  of  pine;  no  hemlock; 
no  plains;  3,056  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 
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ALPENA  COUNTY 

Has  seven  organized  townshipB,  consisting  of  22  surveyed  towns,  part 
of  which  are  fractional;  28,980  acres  of  hardwood;  80  acres  of  pine;  15,449 
acres  of  hemlock;  119,040  acres  of  plains  partly  covered  with  bashes  and 
scattering  trees;  87,240  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

• 

Alpena — ^Has  six  fractional  surveyed  towns;  2,000  acres  of  hardwood; 
no  pine;  1,000  acres  of  hemlock;  1,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  30,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Orebn — Has  two  whole  and  one  fractional  surveyed  towns;  2,000  acres 
of  hardwood;  no  pine;  2,000  acres  of  hemlock;  30,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  10,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
.  the  hardwood  and  hemlock  are  mixed;  plains  mostly  covered 
with  poplars,  oaks  and  small  pines. 

Long  Bapidb — Has  three  surveyed  towns;  5,000  acres  of  hardwood;  no 
pine;  no  hemlock;  10,000  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  15,000  acres  of  swamp  partly  covered 
with  small  timber  and  bushes;  the  greater  part  of  the  land  in 
this  township  is  cedar,  tamarack,  pine  and  black  ash  swamp. 

Maple  Ridoe — Has  one  whole  and  one  fractional  surveyed  town;  6,000 
acres  of  hardwood;  no  pine;  2,000  acres  of  hemlock;  6,000  acres 
of  plains  x)artly  covered  with  bushes  and  scattering  trees;  8ftQ% 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

OssiNEKB — Has  three  surveyed  towns;  6,500  acres  of  hardwood;  no  pine; 
5,000  acres  of  hemlock;  42,000  aci:es  of  plains  partly  covered  with 
bushes  and  scattering  trees;  15,000  acres  of  swamp  partly  cov- 
ered witb  small  timber  and  bushes. 

Sanborn — Has  two  fractional  surveyed  towns;  1,480  acres  of  hardwood; 
80  acres  of  pine;  1,440  acres  of  hemlock;  5,640  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  8,240  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Wilson — Has  two  whole  and  one  fractional  towns;  6,000  acres  of  hard- 
wood; no  pine;  4,000  acres  of  hemlock;  16,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  1,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  this  town  was  once  a 
valuable  pine  forest. 


ANTRIM  COUNTY 


Has  fifteen  organized  townships,  consisting  of  sixteen  surveyed  towns; 
153,34$  acres  of  hardwood;  5,800  acres  of  pine;  12,539  acres  of  hem- 
lock; 28,058  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  14,449  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 


282  LABOR    AND    INDUSTBIAL    8TATI8TI08. 

Banks — Hbb  5,000  acres  of  hardwood;  no  pine;  1,000  acres  of  hemlock; 
10,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  100  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Chntbal  Lakb — Has  less  than  a  full  township;  7,740  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp. 

Ghbstonia — Has  13,824  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  3,840  acres  swamp  partly  covered  with  small  timber  and 
bushes;  considerable  hemlock  mixed  with  the  hardwood;  swamp 
lands  covered  with  cedar,  tamarack,  spruce  and  balsam. 

OnsTAR — Has  13,502  acres  of  hardwood;  no  pine;  no  hemlock;  2,85S 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
considerable  pine  and  hemlock  mixed  in  with  the  hardwood. 

Echo — Has  6,000  acres  of  hardwood;  no  pine;  2,000  acres  of  hemlock; 
7,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  2,739  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Elk  Rapids — Has  one  fractional  surveyed  town;  90  acres  of  hardwood; 
no  pine;  186  acres  of  hemlock;  no  plains;  80  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Forest  Homb — Has  6,957  acres  of  hardwood  mixed  with  hemlock; 
no  pine;  no  hemlock;  no  plains;  no  swamp. 

Hblbna — Has  one  fractional  surveyed  town;  1,700  acres  of  hardwood; 
no  pine;  3  acres  of  hemlock;  no  plains;  500  acres  of  swamp. 

Jordan — Has  14,114  acres  of  hardwood;  no  pine;  4,000  acres  of  hem- 
lock; no  plains;  no  swamp. 

Kbarnby — Has  19,332  acres  of  hardwood;  no  pine;  250  acres  of  hem- 
lock; no  plains;  3,440  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  » 

Mangblona — Has  two  surveyed  towns;  26,532  acres  of  hardwood;  5,760 
acres  of  pine;  1,100  acres  of  hemlock;  no  plains;  200  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  the  Antrim 
iron  furnace  converts  about  five  acres  of  standing  hardwood  into- 
charcoal  daily. 

MiiiTON — Has  one  fractional  surveyed  town;  3,330  acres  of  hardwood; 
no  pine;  no  hemlock;  7,200  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  1,500  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Star — Has  18,499  acres  of  hardwood,  mixed  with  pine  and  hemlock;  na 
separate  pine  or  hemlock;  no  plains;  no  swamp. 

Torch  Lakb — Has  one  fractional  surveyed  town ;  725  acres  of  hardwood ;. 
no  pine;  no  hemlock ;  1,000  acres  of  plains  covered  with  bushes  and 
scattering  trees;  50  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Warnbr — Has  16,000  acres  of  hardwood;  40  acres  of  pine;  4,000  acre» 
of  hemlock;  no  plains;  1,000  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 
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ARENAC  COUNTY 

Has  eleven  organized  townships,  consisting  of  thirteen  surveyed  towns; 
35,745  acres  of  hardwood;  160  acres  of  pine;  2,677  acres  of  hemlock; 
33,375  acres  of  plains  partly  covered  with  bashes  and  scattering  trees; 
16,790  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Adams — Has  50  acres  of  hardwood;  no  pine;  160  acres  of  hemlock;  6^000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
6,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Aresnac — ^Has  one  whole  and  one  fractional  surveyed  town;  6,192  acres 
of  hardwood;  no  pine;  126  acres  of  hemlock;  1,920  acres  of  plains 
partly  covered  with  bushes  aad  scattering  trees;  360  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Au  Ores — Has  6,400  acres  of  hardwood;  160  acres  of  pine;  80  acres  of 
hemlock;  1,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  2,500  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Clayton — Has  1,890  acres  of  hardwood;  no  pine;  no  hemlock;  5,120 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
no  swamp. 

Dbbp  River — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  no 
swamp. 

Lincoln — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,500  acres  of  swamp;  partly  covered  with  small  timber  and 
bushes. 

Mason — Has  1,234  aci-es  of  hardwood;  no  pine;  811  acres  of  hemlock; 
4,675  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,870  acres  of  swam^p  partly  covered  with  small  timber  and 
bus^hes. 

MoFFiTT — Has  680  acres  of  Imrdwood;  no  pine;  no  hemlock;  8,660  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  960 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Standish — Has  one  fractional  surveyed  town;  1,644  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp. 

Turner — Has  5,568  acres  of  hardwood;  no  pine;  500  acres  of  hemlock; 
no  plains;  100  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Whitney — Has  one  whole  and  one  fractional  surveyed  town;  10,000 
acres  of  hardwood;  no  pine;  1,000  acres  of  hemlock;  6,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  4,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes;  the 
hardwood  consists  of  ash,  maple,  basswood,  and  second  growth 
elm. 
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BABAGA  COUNTY 

Has  five  organized  tawnship^  consisting  of  twenty-two  whole  and  nine 
fractional  surveyed  towns;  218,402  acres  of  hardwood;  61,000  acres  of 
pine;  117,000  acres  of  hemlock;  68,700  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  47,818  acres  of  swamp  partly  covered  with 

small  timber  and  bushes. 

• 

Arvon — Has  two  whole  and  four  fractional  surveyed  towns;  65,322  acres 
of  hardwood;  no  pine;  18,000  acres  of  hemlock;  700  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  300  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Babaoa — Has  four  whole  and  two  fractional  surveyed  towns;  32,000 
acres  of  hardwood;  8,000  acres  of  pine;  50,000  acres  of  hemlock; 
6,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,818  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Ck)viNGTON — Has  three  surveyed  towns;  46,080  acres  of  hardwood;  1,000 
acres  of  pine;  5,000  acres  of  hemlock;  12,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  4,700  Acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  hardwood  is  largely 
maple  and  birch. 

L'Ansb — Has  eight  whole  and  three  fractional  surveyed  towns;  40,000 
acres  of  hardwood;  2,000  acres  of  pine;  40,000  acres  of  hemlock; 
38,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees ;  36,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Spurb — Has  five  surveyed  towns ;  35,000  acres  of  hardwood ;  50,000  acres 
of  pine;  4,000  acres  of  hemlock;  12,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees ;  5,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 


BABBT   COUNTY 

Has  sixteen  organized  townsUps;  39,691  acres  of  hardwood;  no  pine;  no 
hemlock ;  3,149  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  19,579  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Assyria — Has  570  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

3,000  acres  of  swamp,  some  of  which  is  quite  heavily  timbered  with 

elm,  soft  maple  and  black  ash. 
Baltimorb — Has  4,300  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  4,000  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Barry — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  300  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  2,700  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Carlton — Has  5,482  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

550  acres  of  swamp  partly  covered  wrUr  small  timber  and  brush. 
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Gastlbton — ^Has  2^642  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  2,039  acres  of  swamp  partly  covered  with  small  timber  and 

brash. 
Hastings — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
HoFB — Has  1,700  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

3,400  acres  of  swamp  partly  covered  with  small  timber  and  bashes. 
Irving — Has  4,600  acres  of  hardwood;  no  pine;  mo  hemlock;  500  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  500  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Johnstown — Has  1,597  acres  of  hardwood;  no  pine;  no  hemlock;  352  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  446  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Maplb  Gbovb — Has  1,918  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  655  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Orange viLLB — Has  425  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  865  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Pbairievillb — Has  2,794  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  254  acres  of  swamp  partly  oovered  with  small  timber  and 

bushes. 
Rutland— Has  2,700  acres  of  hardwood;  no  pine;  no  hemlock;  100  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  600  acres 

of  swamp  partly  covered  with  small  timber  an&  bushes. 
Thorn  APPLE — Has  3,460  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  no  swamp. 
Woodland — Has  2,287  acres  of  hardwood;  no  pine;  no  hemlock;  nb 

plains;  200  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Yankee  Springs — ^Has  316  acres  of  hardwood;  no  pine;  no  hemlock;  1,897 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

370  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


BAY   COUNTY 

Has  fourteen  organized  townships,  consisting  of  ten  whole  and  seven 
fractional  surveyed  towns;  28,278  acres  of  hardwood;  no  pine;  9,720  acres 
of  hemlock;  42,165  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  14,240  acres  of  swamp  partly  covered  with  small  timber  and 
bashes. 

Bangor — Has  one  fractional  surveyed  town;  133  acres  of  hardwood;  no 
pine;  no  hemlock;  no  plains;  800  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Beaver — Has  no  hardwood;  no  pine;  4,360  acres  of  hemlock;  11,220  acres 
of  plains  partly  covered  with. bushes  and  scattering  trees;  270 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Frankent.ust — Has  one  fractional  surveyed  town;  no  hardwood;  no 
pine;  no  hemlock;  1,820  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  1,100  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 
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Frasbr — Has  one  whole  and  one  fractional  surveyed  town;  no  hard- 
wood; no  pine;  2,000  acres  of  hemlock;  11,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  2,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Garpibld — Has  5,760  acres  of  hardwood;  no  pine;  1,280  acres  of  hem- 
lock; 5,760  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  2,560  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Gibson — Has  500  acres  of  hardwood;  no  pine;  200  acres  of  hemlock;  5,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
no  swamp. 

Hampton — Has  760  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Kawkawlin — Has  one  whole  and  one  fractional  surveyed  town;  4,300 
acres  of  hardwood;  no  pine;  200  aci*es  of  hemlock;  7,065  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  2,500  acres 
'  of  swamp  partly  covered  with  small  timber  and  bushes. 

Mbrritt — Has  one  fractional  surveyed  town;  3,000  acre^  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  200  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Monitor — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,675  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Mt.  Forest — Has  1,625  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,155  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.       * 

Pinconning — Has  8,800  acres  of  hardwood;  no  pine;  1,680  acres  of  hem- 
lock; no  plains;  880  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes.  This  town  estimated  by  ex-Supervisor  Louis  A. 
Pelkey. 

Portsmouth — Has  two  fractional  surveyed  towns;  900  acres  of  hard- 
wood; no  pine;  no  hemlock;  300  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  500  acres  of  swamp  partly  cov- 
ered with  snuUl  timber  and  bushes.  Hardwood  consists  largely 
of  oak,  ash  and  elm. 

Williams — Has  700  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
600  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


BENZIK  COUNTY 

Has  twelve  organized  townships,  consisting  of  eight  whole  and  five 
fractional  surveyed  towns;  61,747  acres  of  hardwood;  1,950  acres  of  pine; 
3,540  acres  of  hemlock;  48,876  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  7,915  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Almira — ^Has  5,000  acres  of  hardwood;  1,000  aeres  of  pine;  500  acres 
of  hemlock;  3,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  600  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  about  2,000  acres  of  the  hardwood  tinuber  is 
very  poor. 
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Bbnzonia — Has  one  fractional  surveyed  town;  3,200  acres  of  hardwood; 
no  pine;  no  hemlock;  9,180  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  1,940  acres  of  swamp  partly  covered 
with  sm^all  timber  and  bushes;  some  hemlock  interspersed  among 
the  hardwood. 

Blainb — Has  1,200  aci'es  of  hardwood;  no  pine;  no  hemlock;  200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
som^  hemlock  interspersed  among  the  hardwood. 

CoLPAX — Has  one  surveyed  town;  5,000  acres  of  hardwood;  200  acres 
of  pine;  1,000  acres  of  hemlock;  5,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  1,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  hemlock  inter- 
spersed with  the  hardwood. 

CaysTAL  Lake — Has  one  fractional  surveyed  town;  2,720  acres  of  hard- 
wood; no  pine;  no  hemlock;  700  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  155  acres  of  swamp  partly  covered 
with  small  timber  and  bushes;  some  hemlock  interspersed  among 
the  'hardwood. 

OiLMORE — ^Has  80  acres  of  hardwood;  no  pine;  no  hemlock;  996  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  520  acres 
of  swamp  partly  covered  with  small  timber  and  bushes  and  a  few 
scattering  trees. 

HoMBSTEAD — Has  9,600  acres  of  hardwood;  no  pine;  640  acres  of  hem- 
lock; 4,800  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  200  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Inland — Has  8,380  acres  of  hardwood;  250  acres  of  pine;  no  hemlock; 
2,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  hemlock  interspersed  among  the  hardwood. 

JoTFiBLD — Has  one  fractional  surveyed  town;  3,400  acres  of  hardwood; 
no  pine;  no  hemlock;  3,000  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  no  swamp;  hemlock  interspersed 
with  the  hardwood. 

Lakb — Has  two  fractional  surveyed  towns;  100  acres  of  hardwood;  500 
acres  of  pine;  no  hemlock;  13,500  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  1,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Platte — Has  15,067  acres  of  hardwood;  no  pine;  no  hemlock;  3,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
no  swamp;  hemlock  interspersed  among  the  hardwood. 

Wbldon — Has  8,000  acres  of  hardwood,  mostly  maple  with  some  beech 
and  elm;  at  the  present  rate  of  lumbering  timber  wiU  all  be  gone 
in  five  years;  no  pine;  1,400  acres  of  hemlock;  3,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  500  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 
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BB3BRIBN  COUNTY 

Has  twenty  organized  townships,  consisting  of  thirteen  whole  and  thir- ' 
teen  fractioiifal  surveyed  towns;  35,388  acres  of  hardwood;  230  acres  of 
pine;  320  acres  of  hemlock;  9,922  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  29,663  a-cres  of  swamp  partly  covered  with 
«niall  timber  and  bushes. 

Bainbridob — 2,400  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
2,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Benton — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Something  ought  to  be  done  to  encourage  the  planting  of  forest 
trees  in  our  township. 

Bbbbibn — Has  2,010  aetes  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
2,209  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Bbbtrand— Has  two  fractional  sun^eyed  towns;  1,000  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  1,600  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  A  large  drain  is  neariy 
completed  which  will  make  the  marsh  tillable  in  a  short  time. 

Buchanan — Has  one  surveyed  town;  5,800  acres  of  hardwood;  no  pine; 
no  hemlock;  no  plains;  2,500  acres  of  swamp  partly  covered  with 
butfhes  and  small  trees. 

Qhickaming — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp. 

Galibn — Has  900  acres  of  hardwood;  no  pine;  no  hemlock;  400  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  300  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  The 
heavy  timber  has  all  been  removed;  only  second  grade  left. 

Haoar — Has  one  fractional  surveyed  town;  1,286  acres  of  hardwood;  no 
pine;  no  hemlock;  2,719  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  2,136  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Lakb — Has  800  acres  of  hardwood;  200  acres  of  pine;  300  acres  of  hem- 
lock; 4,000  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  1,000  acres  of  swamp  partly  covered  with  small  timber 
and  bushes.  The  pine  and  hemlock  in  this  township  is  scattering. 
This  township  has  nearly  every  kind  of  timber  known  to  this  part 
of  Michigan. 

Lincoln — Has  one  fractional  surveyed  town;  200  acres  of  hardwood;  30 
acres  of  pine;  20  acres  of  hemlock;  1,500  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  800  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Nbw  Buffalo — ^This  township  is  in  the  extreme  southwest  comer  of  the 
State  and  has  fractions  of  five  surveyed  towns  in  its  territory;  has 
601  acres  of  hardwood;  no  pine;  no  hemlock;  240  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  no  swamp. 

NiLBS — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
100  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Qbonoko— Has  6,000  acres  of  hardwood,  which  is  all  heavy  timber^  con- 
sisting of  beech,  maple,  basswood,  poplar,  elm  and  some  heavy 
oak;  no  pine;  no  hemlock;  no  plains;  1,361  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Pipestone — Has  1,900  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  2,684  acres  of  swamp  partly  covered  with  small  timber 
and  bnshes. 

BoYALTON — Has  one  fractional  surveyed  town;  630  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  773  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

SoDus — Has  one  fractional  surveyed  town;  420  acres  of  hardwood;  no 
pine;  no  hemlock;  360  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  120  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

8t,  Joseph — Has  two  fractional  surveyed  towns;  124  acres  of  hardwood; 
no  pine;  no  hemlock;  253  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  280  acres  of  swamp  partly  covered 
with  small  timber  and  bushes.  About  75  acres  of  the  plains  are 
interspersed  with  second  growth  pine. 

Th&bb  Oaks — Has  1,317  acres  of  hardwood;  no  pine;  no  hemlock;  450 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
100  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Watbrvliet — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Wbibsaw — Has  3,000  acres  of  hardwood;  no  pine;  no  hemloqk;  no  plains; 
10,000  acres  of  swamp  partly  covered  with  small  timber  and 
bashes.    The  forests  in  this  township  are  in  very  good  condition. 

BRANCH  OOJNTY 

Has  sixteen  organized  townships,  consisting  of  thirteen  whole  and  three 
fractional  surveyed  towns;  24,901  acres  of  hardwood;  no  pine;  no  hem- 
lock; 1,570  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  12,858  acres  of  swamp  partly  covered  with  small  timber  and 
boshes. 

Alganbbe — Has  2,803  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,030  acres  of  swamp  partly  covered  with  small  timber 
and  bashes. 

Batavia — Has  1,750  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
2,600  acres  of  swamp  partly  covered  with  small  timber  and 
bashes;  marsh  land  is  partly  covered  with  willow,  tamarack,  soft 
maple,  elm  and  black  ash. 

Bbthel — Has  1,050  acres  of  hardwood;  no  pine;  no  hemlock;  600  acres 
of  plains  partly  covered  with  bashes  and  scattering  trees;  900 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Bbonson — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  400 
acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
timber  in  this  township  consists  of  oak,  ash,  beech,  maple,  white 
wood,  black  walnut  and  cherry. 
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Butler — Has  2^55  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
California — Has  one  fractional  surveyed  town;  650  acres  of  hardwood; 

no  pine;  no  hemlock;  no  plains;  350  acres  swamp  land  partly 

covered  with  small  timber  and  bushes;  swamp  timber  is  tama- 

paick;  the  'hardwood,  especially  oak,  is  dying  rapidly. 
Cold  WATER — Has  875  acres   of   hardwood;   no   pine;  no  hemlock;   no 

plains;  300  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
GiLBAD — Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  400  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  300  acres 

of  swamp  partly  covered  with  small  timber  and  bushes;  timber 

is  more  or  less  culled. 
OiRARD — Has  3,038  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,286  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

some  cherry  and  walnut  mixed  with  the  hardwood. 
KiKDBRHOoK — Has  oue  fractional  surveyed  town;  2,850  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  2,240  acres  of  swamp  partly 

covered  with  small  timber  and  bushes;  hardwood  consists  of  oak 

mixed  with  ash,  hickory  and  elm. 
Mattison — Has  1,000    acres  of    hardwood;  no  pine;  no    hemlock;    no 

plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
NloBLE — Has  one  fractional  surveyed  town;  805  acres  of  hardwood;  no 

pine;  no  hemlock;  no  plains;  no  swamp;  most  of  the  timber  is 

very  poor. 
Ovid — Has  854  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

2,562  acres  of   swamp   partly   covered  with   small   timber  and 

bushes. 
QuiNCT — Has  924  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Shbrwood — Has  3,200  acres  of  hardwood;  no   pine;  no    hemlock;  no 

plains;  no  swamp. 
Union — Has  747  acres  of  hardwood;  no  pine;  no  hemlock;  370  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  490  acres 

of  swamp  partly  covered  with  small  timber  and  bushes* 


CALHOUN   COUNTY 

Has  twenty  organized  townships,  consisting  of  twenty  surveyed  towns; 
27,571  acres  of  hardwood;  1  acre  of  pine;  no  hemlock;  6,060  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  28,609  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Albion — Has  1,100  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

400  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

hardwood  mostly  second  growth  with  an  occasional  pine  fit  for 

lumber. 
Athbns — Has  1,412  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

405  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Battle  Cbbbk — Has  1,150  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  85  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Bbdfobd — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  300  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
BuBLiNGTON — Has  2,000  acres  of  hardwood,  consisting  of  oak,  black  ash 

and  elm,  with  very  little  beech  or  maple;  no  pine;  no  hemlock;  540 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Olabbngb — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

200  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

timber  is  decaying  in  the  heart  at  top  or  bottom  of  trees,  but  good 

in  the  center, 
Olabbndon — Has  2,106  acree  of  hardwood;   no  pine;  no  hemlock;  no 

plains;  6,754  acres  of  swamp  partly  covered  with  small  timber  and 

bushes;  there  is  but  little  timber  fit  for  sawing  left  in  this  township. 
CoNvis — ^Has  1,022  acres  of  hardwood;  no  pine;  no  hemlock;  922  acres  of 

plains  partly  covered  with  bushes  and  scatttering  trees;  3,561  acres 

of  swamp  partly  covered  with  small  timber  and  bushes, 
EoKFORD — Has  1,680  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

300  acres  of  swamp  partly  covered  with  small  timbei'  and  bushes. 
EiiMBT — Has  1,400  acres  of  hardwood,  mostly  oak,  with  some  beech  and 

maple;  no  pine;  no  hemlock;  no  plains;  1,200  acres  of  swamp  partly 

covered  with  small  timber  and  bushes. 
FBBDONiA--^Has  3,200  acres  of  hardwood;  1  acre  of  pine;  no  hemlock;  1,000 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

800  acres  of  swamp  mostly  covered  with  tamarack. 
HoMBE — ^Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

4,000  acres  of  swamp  partly  covered    with    small    timber    and 

bushes. 
Lbb — Has  273  acres  of  hardwood;  no  pine;  no  hemlock;  300  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  900  aones 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Lb  Boy — Has  1,196  acres  of  hardwood;  no  pine;  no  hemlock;  598  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  2,096  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Maebngo— Has  977  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Marshall — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

308  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Nbwton — Has  1,274  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

4,500  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

about  968  acres  of  the  hardwood  consists  of  black  ash  and  elm. 
Pbnnfibld — Has  2,016  acres  of  hardwood;  no   pine;    no   hemlock;   no 

plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 

bushes;  the  hardwood  is  mostly  oak,  with  some  hickory  and  cherry; 

swamps  mostly  covered  with  elm,  black  ash  and  tamarack. 
SbBBiDAN — Has  1,100  acres  of  hardwood;  no  pine;  no  hemlock;  300  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  200 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
31 
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Tbkonsha — Has  1,165  acres  of  hardwood;  no  pine;  no  hemlock;  1,900 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

CASS   COUNTY 

Has  fifteen  orjjfanized  townships,  consisting  of  twelve  full  and  four  frac- 
tional surveyed  towns;  28,408  acres  of  hardwood;  no  pine;  200  acres  of 
hemlock;  2,846  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  27,981  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Calvin — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  300  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Howard — Has  2,200  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
6,900  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
about  2,000  acres  of  the  hardwood  is  second-growth  oak. 

Jefferson — Has  2,300  acres  of  hardwood,  nearly  all  second-growth  oak; 
no  pine;  no  hemlock;  no  plains;  2,289  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

LaG RANGE — Has  1,650  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,160  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  hardwood  consists  of  beech,  maple,  oak,  ash,  basswood 
and  whitewood. 

Marobllus — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  800  acres  of  swamp  land,  part  of  which  is  covered  with  elm, 
black  ash  and  bushes. 

Mason — Has  one  fractional  surveyed  town;  1,424  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp. 

Milton — Has  one  fractional  surveyed  town;  1,424  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp;  most  of  the  timber  fit 
for  sawing  is  gone  from  this  township. 

Nbwbbrg — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
2,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
the  hardwood  is  mostly  beech,  maple,  whitewood,  black  walnut, 
some  basswood  and  ash;  most  of  the  good  timber  is  gone. 

Ontwa — Has  one  fractional  surveyed  town;  1,400  ac«?s  of  hardwood;  no 
pine;  no  hemlock;  no  plains;  200  acres  of  swamp  partly  covered 
with  small  timber  and  bushes;  the  timber  in  this  town  is  mostly 
second-growth  oak,  thick,  thrifty  and  good. 

Phnn — Has  2,720  acres  of  hardwood;  no  pine;  no  hemlock;  720  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  2,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

PoKAOON — Has  2,072  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,154  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
the  hardwood  consists  of  maple,  beech,  oak,  elm,  ash,  basswood 
and  some  black  walnut;  not  much  saw  timber. 

Porter — Has  one  whole  and  one  fractional  surveyed  town;  3,740  acres  of 
hardwood;  no  pine;  no  hemlock;  1,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  300  acres  of  swamp  partly  cov- 
ered with  small  limber  and  bushes;  there  are  250  acres  of  timber 
in  this  township  that  has  never  been  culled. 
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BiLYBB  Creek — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  200 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

5,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

about  half  of  the  swamp  land  is  covered  with  good  black  ash  and 

swamp  oak. 
VoLiNiA — Has  1,030  acres  of  hardwood,  which  contains  some  of  the  . 

finest  black  walnut  in  the  State;  no  pine;  no  hemlock;  726  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  1,378  acres 

of  swamp  partly  covered  with  small  timber  and  bushes;  swamps 

are  covered  with  tamarack. 
Wayne — Has  1,000  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 

no  plains;  •"'  C)00  acres  of  swamp  partly  covered  with  small  timber 

and  bushes. 

CHARLEVOIX  COUNTY 

Has  sixteen  organized  townships,  consisting  of  nine  whole  and  thirteen 
fractional  surveyed  towns;  82,854  acres  of  hardwood;  2,835  acres  of  pine; 
10,934  acres  of  hemlock;  38,308  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  19,220  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Bat — Has  one  fractional  surveyed  town;  5,198  acres  of  hardwood;  no 
pine;  no  hemlock;  no  plains;  300  acres  of  swamp  partly  covered 
with  small  timber  and  bushes;  valuable  timber  has  all  been  cut 
except  354  acres;  some  hemlock  interspersed  among  the  hard- 
wood. I  'J 

Botne  Valley — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock; 
4,000  acres  of  plains  partly  covered  with  bushes  and  scattering^ 
trees;  3,000  acres  of  swamp  partly  covered  with  smail  timber  and 
bushes;  some  hemlock  interspersed  among  the  hardwood. 

(^HANDLER — Has  14,000  acres  of  hardwood;  no  pine;  1,335  acres  of  hem- 
lock; no  plains;  3,840  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  some  pine  is  mixed  with  the  hemlock  and 
hardwood,  and  also  with  cedar  in  the  swamp  lands. 

Chandler  No.  2— Has  five  fractional  surveyed  towns;  480  acres  of  hard- 
wood; 80  acres  of  pine;  no  hemlock;  7,434  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  700  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  there  are  several 
small  islands  belonging  to  this  township,  covered  with  bushes. 

Charlevoix — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine; 
no  hemlock;  1,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  300  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

E^VANGELINE — Has  one  fractional  surveyed  town;  2,000  acres  of  hard- 
wood; no  pine;  no  hemlock;  1,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  300  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes;  hemlock  scattered  tiirough 
the  hardwood. 

BvBLiNB — ^Has  one  whole  and  one  fractional  surveyed  town;  500  acres 
of  hardwood;  no  pine;  no  hemlock;  9,466  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  475  acres  of  swamp 
partly  covered  by  small  timber  and  bu^^es;  there  Is  no  good  tim- 
ber for  sawing  left  in  the  township. 


214  LABOR    AND    INDUSTRIAL    STATISTICS. 

Qalilbb — Has  one  fractional  surveyed  town;  6,000  acres  of  hardwood; 
200  acres  of  pine;  4,000  acres  of  hemlock;  200  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  400  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Hayes — Has  one  whole  and  one  fractional  surveyed  town;  5,870  acres 
of  hardwood;  no  pine;  no  hemlock;  no  plains;  no  swamp. 

Hudson — Has  18,500  acres  of  hardwood,  mostly  maple  with  some  beech, 
elm  and  basswood;  no  pine;  no  hemlock;  no  plains;  160  acres  of 
«wamp  partly  covered  with  small  timber  and  bushes;  some  hem- 
lock interspersed  among  the  hardwood. 

Marion — Has  one  fractional  surveyed  town;  3,130  acres  of  hardwood; 
30  acres  of  pine;  1,345  acres  of  hemlock;  no  plains;  475  acres  of 
swamp  partly  covered  with  small  tim'ber  and  bushes. 

Melrosb — Has  10,356  acres  of  hardwood,  mostly  miaple  with  consider- 
able ash,  elm  and  beech;  557  acres  of  pine;  2,760  acres  of  hem- 
lock; 2,862  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  2,920  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Norwood — Has  one  fractional  surveyed  town;  2,000  acres  of  hardwood, 
interspersed  with  hemlock;  no  pine;  no  hemlock;  1,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  5,000  acres 
of  swamp  covered  with  "cut  over*'  cedar. 

Peainb — Has  one  fractional  surveyed  town;  1,200  acres  of  hardwood;  10 
acres  of  pine;  60  acres  of  hemlock;  4,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  900  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  thousands  of  acres 
of  pine  and  hardwood  were  destroyed  by  forest  fires  in  1895. 

South  Arm — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock^  7,346 
acres  o£  plains  partly  covered  with  bushes  and  scattering  trees; 
450  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
hemlock  is  interspersed  among  hardwood,  constituting  about  one- 
sixth;  pine  and  cedar  mixed  in  swamps. 

Wilson — Has  10,320  acres  of  hardwood;  158  acres  of  pine;  1,434  acres  of 
hemlock;  no  plains;  no  swamip;  hemJock  mixed  with  hardwood. 


CHEBOYGAN  COUNTY 

Has  fifteen  organized  townships,  consisting  of  sixteen  whole  and  twelve 
fractional  surveyed  towns;  138,155  acres  of  hardwood;  7,595  acres  of 
pine;  33,446  acres  of  hemlock;  9(),845  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  61,003  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Beaugrand — Has  one  fractional  surveyed  town;  500  acres  of  hardwood; 
no  pine;  40  acres  of  hemlock;  8,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  3,500  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Benton — Has  five  fractional  surveyed  towns;  1,000  acres  of  hardwood; 
100  acres  of  pine;  4,000  acres  of  hemlock;  15,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  2,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 
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BuBT — Has  7,360  acres  of  hardwood;  no  pine;  7,106  acres  of  hemlock; 
4,340  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  4,220  acres  of  swamp  partly  covered  with  small  timber  and 
bnshes. 

EiiLiis — Has  two  sur\eye<l  towns;  23,000  acres  of  hardwood;  1,000  acres 
of  pine;  1,000  acres  of  hemlock;  6,400  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  4,480  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

PoHKST — Has  tw^o  surveyed  towns;  2,500  acres  of  hardwood;  2,000  acres 
of  pine;  5,000  acres  of  hemlock;  3,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  11,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Gbant — Has  two  whole  and  one  fractional  surveyed  towns;  2,800  acres 
of  hardwood;  540  acres  of  pine;  3,200  acres  of  hemlock;  5,000  acres 
of  plains;  partly  covered  with  bushes  and  scattering  trees;  3,200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Hbbron — Has  6,500  acres  of  hardwood;  no  pine;  500  acres  of  hemlock; 
3,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  7,200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  one  half  of  harwood  is  maple,  the  remainder  is  beech, 
birch,  elm  and  basswood,  forty  per  cent  of  swamp  is  covered  with 
tamarack,  poplar  and  cedar. 

Invbrnsss — Has  one  whole  and  one  fractional  surveyed  town;  2,500 
acres  of  hardwood;  no  pine;  1,000  acres  of  hemlock;  no  plains;  500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes;  pine 
is  mixed  with  hemlock,  cedar,  small  spruce  and  tamarack. 

Mackinaw — Has  one  fractional  surveyed  town;  1,440  acres  of  hardwood; 
355  acres  of  pine;  100  acres  of  hemlock;  2,105  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  1,703  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  pine  and  hemlock 
interspersed  with  hardwood;  timber  is  small  but  dense. 

Mbktor — Has  5,000  acres  of  hardwood;  no  pine;  no  hemlock;  5,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
hardwood  is  interspersed  with  hemlock. 

Monroe — Has  13,193  acres  of  hardwood  with  hemlock  interspersed;  no 
pine;  500  acres  of  hemlock;  1,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  1,000  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

NuNDA — Has  two  whole  surveyed  towns:  8,000  acres  of  hardwood;  2,000 
acres  of  pine;  8,000  acres  of  hemlock;  15,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  10,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Tusgarora — Has  one  whole  and  three  fractional  surveyed  towns;  18,000 
acres  of  hardwood;  1,000  acres  of  pine;  2,000  acres  of  hemlock; 
18,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  hardwood  consists  of  beech,  maple,  birch,  basswood  and 
grey  elm  interspersed  with  more  or  less  pine  and  hemlock. 

Wavbrly — Has  6,400  acres  of  hardwood;  600  acres  of  pine,  1,000  acres  of 
hemlock;  1.1,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  4,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 
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WiLMOT — Has  17,462  acres  of  hardwood,  with  hemlock  interspersed;  no 
pine;  no  hemlock;  no  plains;  5,000  acres  of  swamp  partly  covered 
with  small  timber  and  bushes;  swamps  mostly  covered  with  spruce 
and  cedar. 


CHIPPEWA   COUNTY 

Has  twelve  organized  townships  consisting  of  twenty -one  whole  and 
forty-six  fractional  surveyed  towns;  254,787  acres  of  hardwood;  69,940 
acres  of  pine;  119,570  acres  of  hemlock;  194,170  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees ;  139,325  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Bbugb — Has  two  fractional  towns;  10,640  acres  of  hardwood;  1,680  acres 
of  pine;  11,520  acres  of  hemlock;  10,350  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  5,980  acres  of  swamp 
partly  covered  with  small  timber  and  bushes*;  most  of  the  valuable 
pine,  oak,  cedar  and  spruce  have  been  cut;  swamps  are  covered 
with  whitewood,  willow  and  tamarack. 

Dafter — Has  six  fractional  surveyed  towns;  no  hardwood;  no  pine;  no 
hemlock;  6,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  300  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes;  the  standing  forest  is  estimated  at  about  85,000 
acres,  of  which  79,000  acres  is  mixed  hardwood  and  softwood,  and 
6,000  acres  is  bushes  and  scattering  trees. 

Dbtour — Has  four  fractional  surveyed  towns;  10,640  acres  of  hardwood; 
600  acres  of  pine;  5,000  acres  of  hemlock;  6,380  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  4,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Dbummond — Has  ten  fractional  surveyed  towns;  64,500  acres  of  hard- 
wood; 1,900  acres  of  pine;  1,700  acres  of  hemlock;  1,300  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  2,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

PiCKFORD — Has  three  whole  and  one  fractional  surveyed  towns;  12,000 
acres  of  hardwood;  1,280  acres  of  pine;  9,340  acres  of  hemlock; 
8,620  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  no  swamp. 

Baber — Has  two  whole  and  two  fractional  surveyed  towns;  29,267  acres 
of  hardwood;  2,620  acres  of  pine;  15,890  acres  of  hemlock;  na 
plains;  12,750  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Bod  YARD — Has  two  whole  and  two  fractional  surveyed  towns;  2,000  acres 
of  hardwood;  no  pine;  no  hemlock;  8,000  acres  of  plains  partly  cov-. 
ered  with  bushes  and  scattering  trees;  no  swamp;  this  township 
has  been  burned  over,  but  is  now  grown  up  with  willow,  black 
alder,  poplar,  etc. 

Sault  Stb.  Marie — Has  two  whole  and  three  fractional  surveyed  towns; 
12,000  acres  of  hardwood ;  10,000  acres  of  pine;  20,000  acres  of  hem- 
lock; 35,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  40,000  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 
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duaAB  Island — Has  Ave  fractional  surveyed  towns;  15,200  acres  of  hard- 
wood consisting  of  maple  and  birch;  no  pine;  1,100  acres  of  hem- 
lock; 1,440  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  635  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes;  oak  has  all  been  removed  from  the  hardwood 
land. 

SuPBBiOR — Has  five  whole  and  four  fractional  surveyed  towns;  32,700 
acres  of  hardwood;  11,300  acres  of  pine;  35,500  acres  of  hemlock; 
41,000  acres  of  plains  covered  with  bushes  and  scattering  trees; 
35,100  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  some  of  the  swamp  land  includes  what  is  known  as  "pulp- 
wood  lands,"  consisting  of  spruce,  balsam  and  tamarack. 

Tbodt  Lake — Has  three  whole  and  three  fractional  surveyed  towns; 
18,000  acres  of  hardwood;  6,000  acres  of  pine;  8,000  acres  of  hem- 
lock; 30,000  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  4,000  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  hardwood  consists  of  maple,  birch  and  beech;  the 
forests  of  pine  are  small;  hemlock  is  mixed  with  hardwood. 

Whitb  Fish — Has  four  whole  and  four  fractional  surveyed  towns;  46,080 
acres  of  hardwood;  34,560  acres  of  pine;  11,520  acres  of  hemlock; 
46,080  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  34,560  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 


olabb  county 

Has  thirteen  organized  townships,  consisting  of  sixteen  whole  surveyed 
towns;  31,725  acres  of  hardwood;  440  acres  of  pine;  6,880  acres  of  hem- 
lock; 64,210  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  23,170  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    This  is  less  the  township  of  Greenwood. 

Abthur — Has  1,175  acres  of  hardwood,  with  hemlock  interspersed,  and 
consisting  of  oak,  ash,  elm,  bass  wood  and  maple;  no  pine;  no  hem- 
lock except  as  interspersed  among  hardwood;  no  plains;  460  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Fbanklin — Has  1,920  acres  of  hardwood;  no  pine;  640  acres  of  hemlock; 
18,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  2,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Fbost — Has  1,080  acres  of  hardwood,  with  hemlock  mixed  about  half  and 
half;  160  acres  of  pine,  consisting  of  what  is  known  as  buckwheat 
pine  and  is  not  of  first  quality;  hemlock  is  mixed  with  the  hard- 
wood; 3,520  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  1,440  acres  of  swamp  covered  with  cedar,  tamarack, 
balsam  and  spruce. 

Obant — Has  524  acres  of  hardwood,  with  hemlock  interspersed;  no  pine; 
220  acres  of  hemlock;  no  plains;  750  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Qbkbnwood — Every  effort  was  made  to  get  the  supervisor  to  make 
and  return  a  forest  schedule,^ but  communications  were  all 
unanswered. 
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BLamilton — Has  500  acres  of  hardwood;  no  pine;  2,560  acres  of  hemlock; 
300  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    Forest  fires  have  badly  damaged  the  hardwood  timber. 

BLatton — Has  200  acres  of  hardwood;  no  pine;  40  acres  of  hemlock;  no 
plains;  1,400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Hayes — Has  36  acres  of  hai'dwood;  no  pine;  640  acres  of  hemlock;  21,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,240  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Bedding — Has  17,000  acres  of  hardwood;  no  pine;  1,000  acres  of  hem- 
lock; 1,000  acres  of  plains,  mostly  covered  with  jack  pine;  3,000 
Acres  of  swamp  covered  more  or  le«s  with  cedar,  black  ash  and 
elm.    Most  of  the  valuable  hardwood  timber  has  beefn  removed. 

Sheridan — Has  500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp.    All  the  saw  timber  in  this  township  has  been  removed. 

SuMMBEFiBLD — Has  2,560  acres  of  hardwood;  80  acres  of  pine;  1,280 
acres  of  hemlock;  10,040  acres  of  plains,  partly  covered  with 
bushes  and  scattering  trees;  9,600  acres  of  swamp  partly  covered 
with  small  timber  and  bushes.  All  the  timber  in  this  township 
"has  been  cut  over  except  the  80  acres  of  small  pine. 

Surrey — Has  2,000  acres  of  hardwood;  200  acres  of  pine;  500  acres  of 
hemlock;  no  plains;  no  swamp.  A  lai^e  amount  of  land  formerly 
timbered  with  pine  and  hemlock  is  now  growing  up  with  small 
oak,  soft  maple,  poplar,  etc. 

WiNTBRFiBLD — Has  3,630  acres  of  hardwood,  with  hemlock  interspersed; 
no  pine;  no  hemlock,  except  as  interspersed  with  hardwood;  10,350 
acres  of  plains,  mostly  covered  with  small  jack  pine  and  scrub 
oak;  2,880  acres  of  swamp,  about  one-eighth  covered  with  small 
cedar  and  spruce. 


CLiNTON    COUNTY 

Has  sixteen  organized  townships;  34,525  acres  of  hardwood;  no  pine; 
no  hemlock;  900  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  17,325  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Bath — Has  1,934  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
6,996  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  hardwood  nearly  all  second  growth  and  not  very  valu- 
able. 

Bengal — Has  3,188  acres  of  hardwood,  consisting  of  beech,  maple,  black 
ash,  water  elm,  oak  and  basswood;  no  pine;  no  hemlock;  no  plains; 
397  acres  of  swamp  covered  with  willow  bushes. 

Bingham — Has  1,139  acres  of  hardwood,  mostly  beech  and  maple  and 
some  oak;  no  pine;  no  hemlock;  no  plains;  400  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Dallas — Has  2,920  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
400  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Db  Witt — Has  1,794  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

3,148  acres  of  swamp  partly    covered    with    small    timber   and 

bnshes. 
Du  Plain — Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  300 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Eagle — Has  1,923  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

809  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Essex — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  400  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  500 

acres  of  swamp  partly  covered  with  small  timber  and  bushes;  all 

timber  has  been  culled  more  or  less. 
Grbenbush — Has  2,500  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  1,000  acres  of  swamp  partly  covered  with  small  timber 

and  bushes;  considerable  valuable  oak  in  hardwood;  300  acres  of 

swamps  is  covered  with  cedar,  the  remaining  with  willow,  alder 

and  scattering  maple  and  elm. 
Lebanon — Has  3,407  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp;  about  1,080  acres  of  good  hardwood  timber;  on  the 

remainder  the  large  timber  has  been  taken  off. 
Olive — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

700  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Ovid — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

300  acres  of  swamp  partly  covered  with  small  timber  and  bqshes. 
BiLBY — Has  1,560  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,450  acres  of  swamp  partly  covered    with    small    timber   and 

bushes. 
Victor — Has  2,235  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

75  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

timber  consists  of  oak,  elm,  basswood,  black  walnut,  hickory, 

some  maple,  beech,  cherry,  ash  aud  poplar. 
Watbrtown — Has  2,200  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  500  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Westphalia — Has  3,025  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  350  acres  of  tamarack  swamp;  there  are  hundreds  of  acres 

of  swamp  partly  cleared,  not  classed  as  timber  lands. 


CRAWFORD  COUNTY 

Has  nine  oi^anized  townships,  consisting  of  sixteen  whole  surveyed 
towns;  15,455  acres  of  hardwood;  1,300  acres  of  hemlock;  173,643  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  28,676  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  This  is  less 
the  township  of  Grayling. 

Ball — Has  75  acres  of  hardwood;  8,420  acres  of  pine;  no  hemlock;  9,899 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,280  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

32 
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Bbab  Grbbk — Has  1,920  acres  of  hardwood,  with  some  hemlock  inter- 
spersed; no  pine;  9,600  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  40  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Blaine — Has  two  whole  surveyed  towns;  no  hardwood;  1,000  acres  of 
pine;  no  hemlock;  35,864  acres  of  plains,  covered  with  small  oak 
and  jack  pine;  9,216  acres  of  swamp,  covered  with  ash,  elm,  birch 
and  spruce. 

Center  Plains — One  surveyed  town;  has  no  hardwood;  80  acres  of  pine; 
no  hemlock;  17,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  4,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Fbbderio — Has  two  whole  surveyed  towns;  8,960  acres  of  hardwood, 
nearly  all  maple  and  beech;  2,840  acres  of  pine;  800  acres  of  hem- 
lock; 1,280  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees; '640  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Grayling — Has  three  whole  surveyed  towns.  Several  communications 
were  sent  to  the  supervisor  of  this  township,  each  with  a  return 
stamped  envelope,  but  no  reply  could  be  obtained  from  him. 

Grove — Has  two  whole  surveyed  towns;  no  hardwood;  no  pine;  no  hem- 
lock; 40,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  5,500  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes.  The  valuable  timber  has  all  been  cut,  but  a 
second  growth  more  dense  than  the  first  is  coming  in  its  place. 

Maple  Forest — Has  three  whole  surveyed  towns;  4,000  acres  of  hard- 
wood; 500  acres  of  pine;  500  hundred  acres  of  hemlock;  50,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
3,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
The  pine  is  scattering  and  the  hemlock  more  or  less  mixed  with 
hardwood. 

South  Branch — Has  500  acres  of  hardwood;  160  acres  of  pine;  no  hem- 
lock; 15,000  acres  of  plains  nearly  all  covered  with  jack  pine  and 
scrub  oak;  5,000  acres  of  swanap,  nearly  covered  with  cedar,  tama- 
rack and  spruce. 

DELTA  (X)UNTY 

Has  twelve  oi^anized  townships  consisting  of  twenty-two  whole  and 
thirty  fractional  surveyed  towns;  129,357  acres  of  hardwood;  39,021  acres 
of  pine;  111,408  acres  of  hemlock;  121,942  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees ;  158,647  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Baldwin — Has  three  whole  and  one  fractional  surveyed  towns;  40,000 
acres  of  hardwood;  12,000  acres  of  pine;  10,000  acres  of  hemlock; 
500  hundred  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  12,075  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Bark  River — Has  4,400  acres  of  hardwood;  50  acres  of  pine;  600  acres 
of  hemlock;  6,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  6,400  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 
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Bat  Db  Nocj — Has  one  whole  and  four  fractional  surveyed  towns;  3,800 
acres  of  hardwood;  1,240  acres  of  pine;  3,800  acres  of  hemlock; 
2,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  240  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  the  timber  has  nearly  all  been  cut  or  burned  over,  but 
is  being  replaced  by  a  second  growth  of  poplar,  birch,  cherry  and 
white  maple. 

EsoANABA — Has  two  whole  and  one  fractional  surveyed  towns;  10,582 
acres  of  hardwood;  4,291  acres  of  pine;  8,951  acres  of  hemlock; 
6,392  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  12,582  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Fairbanks — Has  four  fractional  surveyed  towns;  840  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  11,760  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

PoBD  BivER — Has  five  fractional  surveyed  towns;  2,920  acres  of  hard- 
wood; 240  acres  of  pine;  1,320  acres  of  hemlock;  28,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  7,707  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Garden — Has  three  whole  and  three  fractional  surveyed  towns;  7,370 
acres  of  hardwood,  consisting  of  maple,  beech,  birch,  basswood 
and  elm;  8,200  acres  of  pine;  3,237  acres  of  hemlock;  18,750  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  19,103 
acres  of  swamp  more  or  less  covered  with  cedar,  spruce  and  pine 
of  an  inferior  grade. 

Maple  Ridge — Has  three  whole  and  one  fractional  surveyed  towns;  8,170 
acres  of  hardwood;  no  pine;  15,020  acres  of  hemlock;  12,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees;  no 
swamp;  nearly  all  the  pine  is  gone;  timber  consists  of  hardwood 
mixed  with  cedar,  hemlock  and  pulpwood. 

Masonville — ^Has  five  whole  and  one  fractional  surveyed  towns;  23,040 
acres  of  hardwood;  no  pine;  46,080  acres  of  hemlock;  23,040  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  23^040 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Nahma — Has  three  whole  and  five  fractional  surveyed  towns;  22,000 
acres  of  hardwood;  1,300  acres  of  pine;  22,000  acres  of  hemlock; 
1,300  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  50,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Hack  Bay — Has  three  fractional  surveyed  towns;  5,235  acres  of  hard- 
wood, which  is  second  growth,  except  about  500  acres  of  heavy 
forest;  no  pine;  no  hemlock;  no  plains;  3,740  acres  of  swamp  cov- 
ered  with  cedar,  spruce,  balsam  and  tamarack. 

Wells — Ha4B  one  whole,  one  half  and  one  fractional  surveyed  town; 
1,000  acres  of  hardwood;  no  pine;  400  acres  of  hemlock;  11,760 
acres  of  plains;  12,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  The  estimate  was  made  by  competent  persons 
through  the  courtesy  of  Hon.  O.  B.  Fuller. 
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DICKINSON  COUNTY 

Has  six  organized  townships,  consisting  of  nineteen  whole  and  six  frac- 
tional surveyed  towns;  164,233  acres  of  hardwood;  23,780  acres  of  pine; 
12,100  acres  of  hemlock;  137,084  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  65,100  acres  of  swamp  partly  covered  with 
funall  timber  and  bushes.    This  is  less  the  township  Breitung. 

Brbbn — Has  four  whole  and  one  fractional  surveyed  towns;  76,000  acres 
of  hardwood,  with  hemlock  interspersed;  1,000  acres  of  pine;  no 
hemlock;  no  plains;  26,000  acres  of  swamp  partly  covered  with 
cedar  and  spruce.  There  is  no  hemlock  forest  standing  alone  in 
this  township. 

Bbeitung — Has  two  whole  and  three  fractional  surveyed  towns.  Every 
effort  was  made  to  have  the  supervisor  make  a  return  of  forest 
statistics.    No  reply  could  be  elicited  from  him. 

Fblgh — Has  five  whole  surveyed  towns;  50,000  acres  of  hardwood;  18,000 
acres  of  pine;  not  much  hemlock;  28,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  10,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  The  hardwood 
in  this  township  has  never  been  cut  into,  and  is  mostly  maple  with 
some  ba^swood;  the  hemlock  is  very  small. 

Norway — Has  two  whole  and  one  fractional  surveyed  towns;  10,500 
acres  of  hardwood;  3,200  acres  of  pine;  9,300  acres  of  hemlock; 
14,000  acres  of  plains  which  will  some  day  be  covered  with  the 
usual  second  growth  timber;  9,100  acres  of  swamp,  covered  with 
cedar  and  tamarack.  The  second  growth  timber  deserves  pro- 
tection as  well  as  standing  first  growth. 

Saoola — Has  four  whole  surveyed  towns;  22,000  acres  of  hardwood; 
1,560  acres  of  pine;  2,300  acres  of  hemlock;  50,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  14,000  ax;res  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Waucbdah — Has  two  whole  and  one  fractional  surveyed  towns;  5,733 
acres  of  hardwood;  20  acres  of  pine;  500  acres  of  hemilock;  45,084 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
6,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


BATON  COUNTY 

Has  sixteen  oi^anized  townships;  30,873  acres  of  hardwood;  no  pine;  no 
hemlock ;  5,450  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  23,224  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Bbllbvijb — Has  1,215  acres  of  hardwood;  one-half  beech  and  maple,  one- 
fourth  oak  and  the  remainder  black  ash  and  tamarack;  no  pine; 
no  hemlock;  no  plains;  no  swamp. 

Benton — Has  1,550  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
630  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

BnooKFiELD — Has  500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
5,760  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Gabmbl — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,400  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Chester — Has  4,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Delta — Has  800  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  500 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Eaton — Has  1,100  acres  of  hardwood;  no  pine;  no  hemlock;  5,000  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  5,000 

acres  of  swamp  partly  covered  with  small  trees  and  bashes. 
Eaton  Rapids — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  500  acres  of  swamp  partly  covered  with  small  timber  and 

bashes. 
ELamlin — Has  800  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Kalamo — Has  1,900  acres  of  hardwood;  no  pine;  no  hemlock;  450  acres 

of  plains  partly  covered  with  bashes  and  small  trees;  1,050  acres 

of  swamp  partly  covered  with  small  timber  and  bashes. 
Oneida — Has  1,853  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

2,110  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Box  AND — Has  3,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Sunfield — Has  1,350  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

900  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Vbbmontville — Has  2,292  acres  of  hardwood,  mostly  maple,  beech  and 

elm,  with  scattering  ash,  bass  wood,  etc;  no  pine;  no  hemlock;  no 

plains;  665  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Walton — Has  1,516  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

2,459  acres  of  swamp  partly  covered  with  willow,  tamarack,  elm, 

soft  maple  and  black  ash ;  only  about  100  acres  of  good  hardwood 

timber. 
WiNDSOB — Has  3,497  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,050  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


EMMET  COUNTY 

Has  thirteen  organized  townships,  consisting  of  eight  whole  and  fifteen 
fractional  surveyed  towns;  142,258  acres  of -hardwood;  1,540  acres  of 
pine;  26,160  acres  of  hemlock;  24,040  acres  of  plains  partly  covered  with 
bashes  and  scattering  trees;  31,640  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Bear  Creek — Has  &ve  fractional  surveyed  towns;  12,305  acres  of  hard- 
wood; 40  acres  of  pine;  340  acres  of  hemlock;  no  plains;  160  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Bliss — Has  two  fractional  surveyed  towns;  11,645  acres  of  hardwood; 
300  acres  of  pine;  no  hemlock;  4,00Q  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  3,900  acres  of  swamp  partly 
covered  with  small  timber  and  bushes;  some  hemlock  interspersed 
among  the  hardwood. 
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Oarp  Lake — Has  one  whole  and  one  fractional  surveyed  town;  8,000 
acres  of  hardwood;  no  pine;  4,000  acres  of  hemlock;  6,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  9,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Obnter — Has  7,830  acres  of  hardwood;  no  pine;  2,145  acres  of  hemlock; 
3,700  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,610  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Gross  Village — Ha-s  two  fractional  surveyed  towns;  500  acres  of  hard- 
wood; 500  acres  of  pine;  2,000  acres  of  hemlock;  500  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  "2,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Eglbston — Has  10,300  acres  of  hardwood;  280  acres  of  pine;  1,590  acres 
of  hemlock;  7,340  acres  of  plains  partly  covered  with  busfhes  and 
scattering  trees;  3,270  acres  of  swamp  partly  covered  with  cedar, 
hemlock  and  tamarack. 

Friendship — Has  20,000  acres  of  hardwood,  interspersed  with  hemlock; 
no  pine;  100  acres  of  hemlock;  no  plains;  40  acres  of  swamp 
covered  with  cedar. 

Littlefield — Has  one  whole  and  one  fractional  surveyed  town;  8,160 
acres  of  hardwood;  420  acres  of  pine;  6,380  acres  of  hemlock;  no 
plains;  1,200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Little  Traverse — Has  two  fractional  surveyed  towns;  14,116  acres 
of  hardwood,  mixed  with  hemlock;  no  pine;  no  hemlock;  no  plains; 
no  swamp.  • 

Maple  River — Has  9,440  acres  of  hardwood,  containing  maple,  beech, 
elm  and  basswood;  no  pine;  900  acres  of  hemlock;  2,500  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  2,900 
acres  of  swamp  partly  covered  with  small  timber  and  bushes;  the 
forest  fires  of  1895  did  great  damage  to  timber. 

Pleasant  View Has  9,420  acres  of  hardwood;  no  pine;  8,705  acres 

of  hemlock;  no  plains;  1,720  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Bbadmond — Has  two  fractional  surveyed  towns;  15,000  acres  of  hard- 
wood, with  hemlock  and  pine  interspersed;  no  other  hemlock  or 
pine;  no  plains;  no  swamp. 

Spring  Lake — Has  15,542  acres  of  hardwood,  consisting  of  maple,  birch, 
elm  and  basswood;  no  pine;  no  hemlock;  no  plains;  3,840  acres  of 
swamp  covered  with  cedar  and  tamaiack,  interspersed  with  pine, 
balsam  and  spruce. 


GENESEE  COUNTY 

Has  eighteen  organized  townships;  37,346  acres  of  hardwood;  225  acres 
of  pine;  no  hemlock;  7,921  acres  of  plains  partly  covered  with  bushes  and 
eeattering  trees;  7,993  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Argentine— Has  700  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
600  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Atlas — Has  4^028  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

470  acres  of  swamp  partly  covered  with  small  timber  and  bashes. 
Burton — Has  1,227  acres  of  hardwood,  consisting  of  beech,  maple,  oak, 

elm,  Mckorj,  a^h,  and  basswood;  no  pine;  no  hemlock;  no  plains; 

200  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

second  growth  timber  looks  very  promising. 
Gi«ATTON — Has  2,160  acres  of  hardwood,  consisting  of  oak,  elm,  basswood, 

hickory,  beech  and  maple;  no  pine;  no  hemlock;  no  plains;  500 

acres  of  swamp  partly  covered  with  small  timber  and  bushes;  most 

of  the  valuable  timber  has  been  cut. 
Davison — Has  3,900  acres  of  hardwood;  no  pine;  no  hemlock;  300  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  2,400  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Phnton — Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  400  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  300 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Fmnt — Has  1,790  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  no 

swamp;  nearly  all  timber  fit  for  sawing  has  been  removed. 
Flushing — Has  3,500  acres  of  hardwood;  uo  pine;  no  hemlock;  no  plains; 

300  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Forest — Has  800  acres  of  hardwood;  no  pine;  no  hemlock;  2,000  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  500  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Oainbs — Has  2,529  acres  of  hardwood,  consisting  of  oak,  beech,  maple, 

basswood,  elm,  and  ash;  no  pine;  no  hemlock;  878  acres  of  plains 

partly  covered,  with  bushes  and  scattering  trees;  822  acres  of 

swamp  partly  covered  with  small  timber  and  bushes;  most  valu- 
able timber  gone. 
Gbnbsbb — Has  1,275  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Grand  Blano — Has  1,450  acres  of  hardwood;  no  pine;  no  hemlock;  300 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

150  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Montrosb — Has  1,000  acres  of  hardwood;  200  acres  of  pine;  no  hemlock; 

2,000  acres  of  plains  partly  covered  witih  bushes  and  scattering 

trees;  100  acres  of  swamip  partly  covered  with  small  timber  and 

(bushes;  timber  nearly  all  of  second  growth  or  sorted  several  times 

and  not  of  much  value. 
Mt.  Morris — Has  5,300  acres  of  hardwood;  no  pine;  no  hemlock;  700 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

200  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

timber  principally  consists  of  beech,  maple,  elm,  oak  and  ash;  not 

much  valuable  timber  left. 
Hundt — Has  2,300  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
BiGHFiBLD — Has  1,915  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Thbtford — Has  992  acres  of  hardwood;  25  aeres  of  pine;  no  hemlock;  703 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

426  acres  opf  swamp  partly. covered  with  small  timber  and  bushes. 
Vienna — Has  1,280  acres  of  hardwood;  no  pine;  no  hemlock;  640  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  25  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
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GLADWIN  COUNTY 

Has  eleven  organized  townships,  consisting  of  sixteen  surveyed  towns; 
55,980  acres  of  hardwood;  3,160  acres  of  pine;  15,740  acres  of  hemlock; 
90,900  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
4,860  acres  of  swamp  partly  covered  with  small  timber  and  bashes. 

Bbavbrton — Has  no  hardwood;  no  pine;  no  hemlock;  20,000  acres  plains 
covered  with  bushes;  no  swamp;  township  formerly  timbered  with 
elm,  ash,  basswood,  cedar,  hemlock,  pine,  birch,  oak,  and  maple 
and  now  covered  with  a  thick  undergrowth. 

BucKBYB — Has  two  surveyed  towns;  20,000  acres  of  hardwood;  no  pine; 
2,000  acres  of  hemlock;  10,000  acres  of  plains  partly  covered  with 
bashes  and  scattering  trees;  3,000  acres  of  swamp  partly  covered 
*  with  small  timber  and  buehes;  timber  is  soft  maple,  ash,  bass- 
wood  and  oak;  pine  is  nearly  all  gone. 

Billings — Has  1,800  acres  of  hardwood;  no  pine;  400  acres  of  hemlock; 
6,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  7,200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

BuGKBYE — Has  two  surveyed  towns;  20,000  acres  of  hemlock;  10,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
3,000  acres  of  swamp  partly  covered  with  small  timber  and  bashes; 
timfber  is  soft  maple,  ash,  basswood  and  oak;  pine  is  nearly  all 
gone. 

BuTMAN — Has  2,000  acres  of  hardwood;  no  pine;  6,000  acres  of  hemlock; 
1,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Clbmbnt — Has  two  surveyed  towns;  500  acres  of  hardwood;  600  acres 
of  pine;  300  acres  of  hemlock;  no  plains;  4,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  the  forest  fires  of 
'95  and  winds  of  '96  destroyed  thousands  of  acres  of  standing 
timber. 

Gladwin — Has  three  surveyed  towns;  6,440  acres  of  hardwood;  2,560 
acres  of  pine;  3,000  acres  of  hemlock;  19,200  acres  of  plains  partly 
covered  with  bushes  and  scattering  timber;  10,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  the  hardwood  con- 
sists of  maple,  beech,  birch,  oak,  ash,  elm  and  basswood,  inter- 
spersed with  pine,  hemlock  and  cedar. 

Grout — Has  540  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 
13,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  4,480  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  forest  fires  have  severely  damaged  timber. 

Sagb — Has  16,300  acres  of  hardwood;  no  pine;  1,920  acres  of  hemlock; 
no  plains;  1,920  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  hardwood  is  interspersed  with  cedar  and  poplar. 

Shbrman — Has  6,400  acres  of  hardwood;  no  pine;  1,920  acres  of  hemlock; 
3,200  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  5,000  acres  of  swamp  partly  covered  with  small  timber  and 
bu^es. 
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Tobacco — Has  no  hardwood;  no  pine;  no  hemlock;  10,000  acres  of  plains 
partly  covered  by  bushes  and  scattering  trees;  11,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  forest  fires 
destroyed  what  little  tinuber  had  not  been  removed. 


GOGEBIC  COUNTY 

Has  five  organized  townships,  consisting  of  twenty-four  whole  and 
eighteen  fractional  surveyed  towns;  536,800  acres  of  hardwood;  32,800 
acres  of  pine;  47,000  acres  of  hemlock;  20,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  43,000  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Bessemer — Has  three  whole  and  three  fractional  surveyed  towns;  50,800 
acres  of  hardwood,  consisting  of  birch  and  maple,  with  scattering 
basswood  and  a  fine  quality  of  pine  and  spruce;  6,000  acres  of  pine; 
12,000  acres  of  hemlock;  no  plains;  18,000  acres  of  swamp,  covered 
with  cedar,  tamarack  and  alder. 

Iroxwood — Has  four  whole  and  eight  fractional  surveyed  towns;  100,- 
000  acres  of  hardwood;  800  acres  of  pine;  5,000  aci*es  of  hemlock; 
15,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  5,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Marbnisco — Bas  seven  whole  and  three  fractional  surveyed  towns;  186,- 
000  acres  of  hardwood,  consisting  of  a  dense  forest  of  hardwood, 
intersj)ersed  with  hemlock  and  scattering  pine;  no  separate  pine 
or  hemlock;  no  plains;  no  swamp. 

Wakefield — Has  fgur  whole  and  two  fractional  surveyed  towns;  118,000 
acres  of  hardwood,  consisting  of  maple  and  birch,  interspersed  with 
pine  and  hemlock;  no  separate  pine  or  hemlock;  no  plains;  no 
swamp. 

Watbbsmeet — Has  six  whole  and  four  fractional  surveyed  towns;  82,000 
acres  of  hardwood,  consisting  of  birch,  maple,  basswood  and  some 
elm,  interspersed  with  pine;  26,000  acres  of  pine;  30,000  acres  of 
hemlock,  mixed  with  cedar;  5,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  20,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 


GRAND   traverse   COUNTY 

Has  thirteen  organized  townships,  consisting  of  ten  whole  and  seven 
fractional  surveyed  towns;  31,613  acres  of  hardwood;  4,369  acres  of  pine; 
9,032  acres  of  hemlock ;  90,363  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  22,992  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

AcMB — Has  one  fractional  surveyed  town;  1,890  acres  of  hardwood;  no 

pine;  500  acres  of  hemlock;  4,000  acres  of  plains  and  1,800  acres  of 

•  swamp  covered  wholly  or  in  part  with  bushes  or  scattering  trees. 
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Blair — Has  2,000  acres  of  hardwood;  80  acres  of  pine;  800  acres  of  hem- 
lock; 7,200  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  6,400  acres  of  swamp  partly  covered  with  small  timber 
and  bu«hes;  has  about  600  acres  once  covered  with  hardwood,  but 
now  thickly  grown  up  to  bushes. 

East  Bay — Has  two  fractional  surveyed  towns;  2,067  acres  of  hardwood; 
589  acres  of  pine;  410  acres  of  hemlock;  10,234  acres  of  plains, 
which  are  growing  up  with  poplar  and  oak  bushes;  1,082  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  The 
standing  pine  in  this  township  will  all  be  lumbered  off  this  year. 

FiPB  Lakb — Has  1,810  acres  of  hardwood;  80  acres  of  pine;  1,090  acres 
of  hemlock;  12,710  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  1,080  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Garpibld— Has  two  fractional  surveyed  towns;  1,000  acres  of  hardwood, 
with  hemlock  interspersed;  no  pine;  400  acres  of  hemlock;  2,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Grant — Has  7,362  acres  of  hardwood;  no  pine;  no  hemlock;  8,163  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Nearly  all  first-class  timber  has  been  cut  over,  but  considerable 
of  less  value  remains. 

Grbbn  Lakb — Has  no  hardwood;  780  acres  of  pine;  no  hemlock;  14,320 
acres  of  plains,  which  are  worthless  stubble;  400  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Long  Lakb — Has  6,720  acres  of  hardwood;  760  acres  of  pine;  852  acres 
of  hemlock;  2,976  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  270  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  This  township  has  a  lake  of  the  same  name 
located  nearly  in  the  center  of  the  township  which  covers  a  large 
area  of  land. 

Mayfibld — Has  2,440  axjres  of  hardwood;  no  pine;  180  acres  of  hemlock; 
2,840  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,860  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  Nearly  all  the  merchantable  timber  in  this  township  has 
been  cut. 

Paradisb — Has  one  whole  and  one  fractional  surveyed  township;  2,140 
acres  of  hardwood;  no  pine;  2,000  acres  of  hemlock;  10,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  2,800 
acres  of  swamp  partly  covered  with  small  timber  and  bushes.  The 
hardwood,  which  is  nearly  all  gone,  consists  of  maple,  elm,  bass- 
wood  and  beech,  with  hemlock  interspersed.  The  pine  stump  land 
is  growing  up  with  poplar,  cherry  and  oak. 

Pbninsula — Has  four  fractional  surveyed  towns;  2,534  acres  of  hard- 
wood, with  hemlock  interspersed;  no  pine;  no  hemlock,  except 
as  mixed  with  the  hardwood;  6,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  100  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 
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Union — Has  650  acres  of  hardwood;  80  acres  of  pine;  300  acres  of  hem- 
lock; 600  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Whitbwatbb — Has  1,000  acres  of  haidwood;  2,000  acres  of  pine;  2,600 
acres  of  hemlock;  9,320  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  2,500  acres  of  swamp  mostly  covered  with 
cedar. 

GRATIOT  COUNTY 

Has  seventeen  organized  townships,  consisting  of  twelve  whole  and  five 
parts  of  surveyed  towns;  53,420  acres  of  hanSwood;  30  a«pes  of  pdne; 
no  hemlock ;  18,325  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  15,716  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Abgada — Has  one  surveyed  town,  less  one  section;  2,459  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  500  aores  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Bbthany — ^Has  1,913  acres  of  hardwood,  consisting  of  beech,  maple,  ash, 
elm,  bass  wood,  oak,  birch,  etc.;  no  pine;  no,  hemlock;  no  plains;  no 
swamp. 

Elba — Has  4,100  acres  of  hardwood ;  no  pine ;  no  hemlock ;  5,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  3,400  acres 
of  swamp  partly  covered  with  small  timber  and  bushes;  all  tim- 
ber valuable  for  sawing  has  been  removed. 

Embrson — Has  one  surveyed  town,  less  one  section ;  6,285  acres  of  hard- 
wood, consisting  of  elm,  ash,  basswood,  beech  and  maple;  no  pine; 
no  hemlock;  no  plains;  3,440  acres  of  swamp  partly  covered  with 
small  timber  and  bushes ;  nearly  all  the  hardwood  timber  has  been 
culled. 

Fulton — ^Has  3,614  acres  of  hardwood,  nine-tenths  of  which  is  beedh  and 
maple,  the  remainder  is  elm  and  basswood  and  a  very  little  oak 
and  ash;  no  pine;  no  hemlock;  800  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees ;  1,150  acres  of  swamp  partly  cov- 
ered' with  small  timber  and  bushes. 

Hamilton — Has  3,300  acres  of  hardwood;  30  acres  of  pine;  no  hemlock; 
6,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Ithaca — Has  only  four  sections,  taken  from  four  surveyed  towns;  426 
acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  no  swamp. 

Lafatbttb — Has  6,700  acres  of  hardwood;  no  pine;  no  hemlock;  400  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees ;  10  acres 
of  swamp  covered  with  tamarack;  hardwood  consists  of  elm,  black 
ash,  basswood,  beech  and  maple. 

Nbwabk — Has  one  surveyed  town,  less  one  section;  2,333  acres  of  hard- 
wood; no  pine;  no  hemlock; -370  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  no  swamp. 
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New  Haven — Has  3,885  acres  of  hardwood;  no  pine;  no  hemlock;  175 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
780  acres  swamp;  forest  fires  have  greatly  damaged  timber  in  the 
last  two  years. 
North  Shade — Has  8,310  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  220  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
North  Star — ^Has  one  surveyed  town,  less  one  section;  2,447  acres  of 
hardwood;  no  pine;  no  hemlock;  no  plains;  160  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 
Pine  River — Has  1,345  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp;  forest  fires  and  winds  have  damaged  timber 
greatly. 
Seville — Has  1,350  acres  of  hardwood,  consisfting  of  hard  maple,  elm  and 
ash;  no  pine;  no  hemlock;  3,400  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  1,400  acres  of  swamp  partly  covered 
with  tamarack;  stump  lands  partly  covered  with  a  scrub  growth 
of  poplar,  cherry,  maple  and  ash. 
Sumner — Has  2,125  acres  of  hardwood;  no  pine;  no  hemlock;  2,180  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Washington — Has  4,074  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,415  acpes  of  swamp  partly  covered  with  small  timber  and 
bushes;  most  of  the  valuable  timber  is  gone;  remaining  timber  con- 
sists of  beech,  maple,  black  ash,  basswood,  elm  and  some  oak. 
Wheeler — Has  4,255  acres  of  hardwood,  consisting  of  elm,  black  ash, 
soft  maple  and  oak;  no  pine;  no  hemlock;  no  plains;  820  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  all  timber 
fit  for  sawing  is  gone. 


HILLSDALE  COUNTY 

Has  eighteen  organiized  townships,  consisting  of  sixteen  whole  and 
four  fractional  surveyed  towns;  32,458  acres  of  hardwood;  no  pine;  no 
hemlock;  2,350  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  10,759  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Adams — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
500  acres  of  swamp  partly  covered  with  small  tim<ber  and  bushes. 
Years  ago  this  township  was  covered  with  some  of  the  best  varie- 
ties of  hardwood  tim'ber,  but  it  is  now  all  gone. 

Allen — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Amboy — Has  two  fractional  surveyed  towns;  3,025  acres  of  hardwood; 
no  pine;  no  hemlock;  600  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  500  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Cambria — Has  660  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
665  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Gamdbn — ^Has  two  fractional  surveyed  towns;  2,827  acres  of  hardwood; 

no  pine;  no  hemlock;  200  acres  of  plains  partly  covered  with 

bushes  and  scattering  trees;  500  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 
Fayette — Has  one  fractional  surveyed  town;  800  acres  of  hardwood;  no 

pine;  no  hemlock;  200  acres  of  plains  partly  covered  with  bushes 

and  scattering  trees;  150  acres  of  swamp  partly  covered  with 

small  timber  and  bushes. 
Hillsdale — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine; 

no  hemlock;  no  plains;  no  swamp. 
Jefferson — Has  450  acres  of  hardwood;  no  pine;  no  hemlock;  50  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  200 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Litchfield — Has  1,856  acres  of  hardwood,  only  fit  for  firewood;  no  pine; 

no  hemlock;  no  plains;  3,764  acres  of  swamp  partly  covered  with 

small  timber  and  bushes.    There  is  a  great  deal  of  marsh  along 

the  streams,  some  covered  with  willows. 
Moscow — Has  2,400  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

600  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
PiTTSFORD — Has  4,200  acres  of  hardwood  in  small  tracts  and  consists 

mostly  of  beech  and  maple,  with  very  little  sawing  timber;  no 

pine;  no  hemlock;  no  plains;  400  acres  of  swamp  partly  covered 

with  small  timber  and  bushes.  * 

Ransom — Has  2,840  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,300  acres  of  swamp  partly  covered   with   small   timber  and 

bushes. 
Reading — Has  2,000  acres  of  hardwood;  no  pine;  no  hemflock;  no  plains; 

80  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
SciPio— Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp. 
Somerset — Has  3,000  acres  of  hardwood,  consisting  of  oak,  hickory  and 

maple;  no  pine;  no  hemlock;  1,000  acres  of  plains  partly  covered 

with  bushes  and  scattering  trees;  1,000  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 
Wheatland — Has  2,700  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
WooDBRiDGB — Has  700  acres  of  hardwood;  no  pine;  no  hemlock;  300 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

200  acres  of  swamp  partly  covered  with  small  tinuber  and  bushes. 
Wright — Has  one  whole  and  one  fractional  surveyed  town;  2,000  acres 

of  hardw^ood;  no  pine;  no  hemlock;  no  plains;  500  acres  of  swamp 

partly  covered  with  small  timber  and  bushes. 
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HOUGHTON  COUNTY 

Has  twelve  organized  townships,  consisting  of  twenty-two  whole  and 
thirteen  fractional  surveyed  towns;  277,606  acres  of  hardwood;  41,750 
acres  of  pine;  66,180  acres  of  hemlock;  108,473  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  30,650  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Adam&— Has  two  whole  and  four  fractional  surveyed  towns;  20,000  acres 
of  hardwood;  no  pine;  no  hemlock,  except  as  mixed  with  the  hard- 
wood; 2,000  acres  of  plains  partly  covered  with  bushes  and  scat- 

:  tering  trees;  1,000  acres  of  swamp  partly  covered  with  small  tim- 

ber and  bushes;  much  of  the  hardwood  has  been  cut  over  for  the 
pine,  leaving  it  nearly  worthless;  hemlock  interspersed  with  the 
hardwood. 

Galumh}t — Has  two  whole  suryeyed  towns;  4,080  acres  of  hardwood;  140 
acres  of  pine;  580  acres  of  hemlock;  520  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  1,020  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  This  township  contains 
about  thirty-four  sections  of  land,  being  in  two  surveyed  towns. 
The  famous  Calumet  and  Hecla  and  several  other  large  and  import- 
ant mines  are  located  within  its  boundaries.  Most  of  the  timber 
was  cut  oflP  years  ago. 

Ohassbll — Has  one  whole  and  one  fractional  surveyed  town;  30,000 
acres  of  hardwood;  100  acres  of  pine;  20,000  acres  of  hemlock; 
1,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  2,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Duncan — Has  five  whole  surveyed  towns;  43,260  acres  of  hardwood; 
29,340  acres  of  pine;  no  hemlock;  39,060  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  35,040  acres  of  swamp 
partly  covered  with  smdll  timber  and  bushes. 

Pbanklin — Has  one  fractional  surveyed  town;  720  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  250  acres  of  swamp  partly  cov* 
ered  with  small  timber  and  bushes. 

Hancock — Has  three  whole  surveyed  towns;  40,000  acres  of  hardwood, 
but  little  scattering  pine;  10,000  acres  of  hemlock;  10,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  6,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Laird — Has  five  whole  surveyed  towns;  72,246  acres  of  hardwood,  with 

^       hemlock  scattered  through  the  same;  9,610  acres  of  pine;  14,000 

acres  of  hemlock;  15,000  acres  of  plains  partly  covered  with  bushes 

and  scattering  trees;  3,000  acres  of  swamp  partly  covered  with 

small  timber  and  bushes. 

OsoBOLA — Has  two  fractional  surveyed  towns;  4,000  acres  of  hardwood, 
with  some  pine  and  hemlock  interspersed;  7,000  acres  of  plains, 
which  are  growing  up  with  second  growth  timber  same  as  the 
original ;  no  swamp.  Hardwood  consists  of  maple,  birch  and  baas- 
wood. 
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PoRTAOB — Has  two  whole  and  two  fractional  surveyed  towns;  49,120 
acres  of  hardwood;  2,240  acres  of  pine;  11,980  acres  of  hemlock; 
12,493  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  8,440  acres  of  giwamip  partly  covered  with  small  timber  and 
bushes.  The  plains  are  lands  where  the  principal  part  of  the  tim- 
ber has  been  removed. 

QuiNCY — Has  one  fractional  surveyed  town;  100  acres  of  hardwood;  no 
pine;  20  acres  of  hemlock;  200  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  no  swamp. 

Schoolcraft — Has  6,400  acres  of  hardwood;  no  pine;  no  hemlock;  200 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
no  swamp.  Timber  consists  of  hard  maple,  birch,  black  ash,  cedar, 
spruce  and  balsam. 

Torch  Lakb — Has  eight  fractional  surveyed  towns;  7,680  acres  of  hard- 
wood; 320  acres  of  pine;  9,600  acres  of  hemlock;  21,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  6,400  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 


HURON  COUNTY 

Has  twenty-six  organized  townships,  consisting  of  eighteen  whole  and 
thirteen  fractional  surveyed  towns;  21,826  acres  of  hardwood;  430  acres 
of  pine ;  90  acres  of  hemlock ;  56,306  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  49,345  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Bingham — ^Has  45  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
10  acres  of  swamp  partly  covered  with  timber  and  bushes;  the 
forest  fires  of  1871-81  destroyed  all  or  nearly  all  the  timber  in  this 
township. 

Bloomfibld — Has  no  hardwood;  no  pine;  no  hemlock;  17,613  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  no  swamp; 
the  forest  fires  of  1871-81  destroyed. all  or  nearly  all  the  timber  in 
this  township. 

Brookfield — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  14,000 
acres  of  swamp  covered  more  or  less  with  poplar  bushes,  clumps 
of  hemlock,  pine,  ash,  elm,  cedar  and  tamarack;  this  township  is 
largely  swamp  lands. 

Oasbville — Has  three  fractional  surveyed  towns;  7,000  acres  of  hard- 
wood; no  pine;  no  hemlock;  1,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  no  swamp;  timber  consists  of 
cedar,  elm,  basswood,  maple,  some  oak,  Norwiay  pine,  ash  and 
hemlock;  pine  and  hemlock  interspersed  among  other  timber. 

Chandler — Has  3,600  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,500  acres  of  swamp  covered  with  second  growth  hemlock, 
ash,  elm,  etc. 

Colfax — Has  25  acres  of  hardwood;  10  acres  of  pine;  20  acres  of  hem- 
lock; 2,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  no  swamp. 
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DwiGHT — Has  200  acres  of  hardwood;  no  pine;  no  hemlock;  3,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  100 
acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
forest  fires  of  1871-81  destroyed  all  heavy  timber;  since  then  tim- 
ber lands  have  grown  up  with  poplar. 

Pair  Haven — Has  two  fractional  surveyed  towns;  1,001  acres  of  hard- 
wood; no  pine;  no  hemlock;  1,140  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  485  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes.  A  few  scattering  pine  and 
hemlock  are  interspersed  with  the  hardwood,  which  consists  of 
hickory,  oak,  maple,  beech,  ash  and  elm. 

Gore — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine;  no 
hemlock;  350  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  no  swamp;  no  timber  in  this  township. 

Grant — Has  300  acres  of  hardwood;  no  pine;  40  acres  of  hemlock;  no 
plains;  640  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  Forest  fires  destroyed  nearly  all  the  timber;  timber  land 
is  now  grown  up  with  poplar,  birch  and  willow. 

Hume — Has  200  acres  of  hardwood;  no  pine;  n-o  hemlock;  2,500  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  1,000  acres 
of  swamp  timbered  with  oak,  elm,  basswood  and  soft  maple;  some 
hemlock  mixed  with  hardwood,  which  consists  largely  of  maple 
and  beech. 

Huron — Has  two  fractional  surveyed  towns;  25  acres  of  hardwood;  no 
pine;  no  hemlock;  6,268  acres  of  plains  covered  with  second 
growth  poplar;  25  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Lake — Has  one  fractional  surveyed  town;  640  acres  of  hardwood,  which 
has  been  partly  lumbered  over  and  consists  of  elm,  ash,  soft 
maple,  hemlock  and  small  quantities  of  pine;  no  pine;  20  acres 
of  hemlock;  3,840  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  100  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Lincoln — Has  no  hardwood;  no  pine;  no  heml-ock;  no  plains;  10,880  acres 
of  swamp  covered  with  poplar,  black  ash,  elms  soft  maple  and 
cedar. 

Meade — Has  no  hardwood;  400  acres  of  pine;  no  hemlock;  9,600  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes;  pine 
small  and  scattering. 

Oliver — Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  350  acres  of 
plains  i>artly  covered  with  bushes  and  scattering  trees;  250  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  This 
township  has  been  devastated  by  fire  on  several  occasions;  all 
good  timber  has  been  sacrificed;  we  have  no  hardwood,  even  for 
fuel,  which  has  not  been  burned  over. 

Paris — Has  10  acres  of  hardwood;  no  pine;  no  hem-lock;  no  plains;  no 
swamp. 

Port  Austin — Has  two  fractional  surveyed  towns;  20  acre®  of  hard- 
wood; no  pine;  10  acres  of  hemlock;  1,500  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  500  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 
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Rubicon — Has  one  fractional  surveyed  town;  50  acres  of  hardwood;  no 
pine;  no  hemlock;  no  plains;  230  acres  of  swamp  partly  covered 
with  small  timber  and  bashes. 

Sand  Beech — Has  one  whole  and  one  fractional  surveyed  town;  no 
hardwood;  no  pine;  no  hemlock;  7,000  aci-es  of  plains  partly  covered 
with  bushes  and  scattering  trees;  no  swamp;  forest  fires  of  1871 
and  '81  destroyed  nearly  all  the  timber. 

Sbbbwaing — Has  3,750  acres  of  hardwood,  consisting  of  elm,  ash,  bass- 
wood,  beech,  maple,  hickory,  cotton  wood  and  a  few  oak,  with  a 
small  amount  of  pine  and  hemlock  interspersed;  no  pine;  no  hem- 
lock; 145  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  365  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Sheridan — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
7,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Sherman — Has  one  whole  and  one  fractional  surveyed  town;  100  acres 
of  hardwood;  no  pine;  no  hemlock;  no  plains;  6,700  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

SiOEi/ — Has  450  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
4,960  acres  of  swamp  partly  covered  with  small  timber  and 
boshes. 

Verona — Has  10  acres  of  hardwood;  20  acres  of  pine;  no  hemlock;  no 
plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Winsor — Has  1,000  acres  of  hardwood,  mostly  elm  and  ash;  no  pine; 
no  hemlock;  no  plains;  no  swamp. 


INGHAM  COUNTY 

Has  sixteen  organized  townships;  36,120  acres  of  hardwood;  no  pine;  no 
hemlock;  1,265  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  17,296  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Alaiedon — Has  1,686  acres  of  hardwood;  no  pine;  no  hemlock;  75  acres 
of  plains  partly  covered  witt  bu«hes  and  scattering  trees;  1,200 
acres  of  swamp  partly  covered  with  small  timber. 

AuKBLirs — Has  1,935  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
100  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Bunker  Hill — Has  2,004  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  642  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Delhi — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  no 
swamp. 

Ingham — Has  364  acres  of  hardwood;  no  pine;  no  hemlock;  490  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  1,007  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Lansing — Has  750  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,420  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
34 
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Lb  Roy — Has  5,420  acres  of  hardwood,  consisting  of  elm,  basswood, 

maple,  bee€h,  ash  and  some  oak;  no  pine;  no  hemlock;  no  plains; 

250  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Lbslib — Has  2,300  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,800  acres  of  swamp  partly  covered  with  small  timber  and  bushes, 
LocKB — Has  1,484  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,257  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

valuable  timber  nearly  all  gone,  that  remaining  consists  of  oak, 

beech,  maple,  elm  and  ash. 
Mbbidian — Has  2,600  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  2,400 

acres  of  swamp,  mostly  covered  with  tamarack  and  black  aflh. 
Onondaga — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  3,000  acres  of  swamp  partly  covered  with  small  timber  and 

buBhes. 
Stogkbridob — Has  1,700  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  600  acres  of  swamp  covered  with  tamarack. 
Vbvay — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

300  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Whbatfibld— Has  3,177  acres  of  hardwood,  consisting  of  oak,  beech,  ash, 

maple,  black  walnut,  elm  and  basswood;  no  pine;  no  hemlock;  no 

plains;  120  acres  of  swamp  covered  with  tamarack. 
White  Oak — Has  3,400  acres  of  hardwood,  mostly  beech  and  maple,  with 

some  oak;  no  pine;  no  hemlock;  no  plains;  1,700  acres  of  swamp 

covered  with  tamarack,  which  has  been  nearly  destroyed  by  fire. 
Willi amston — Has  2,800  acres  of  hardwood;  no  pine;  no  hemlock;  200 

acres  of  plains  partly  coTsered  with  bushes  and  scattering  trees; 

1,500  acres  of  swamp  mostly  covered  with  willow  and  tamarack; 

the  greater  part  of  the  timber  in  this  township  is  oak,  interspersed 

with  hickory,  beech  and  maple. 


IONIA  COUNTY 

Has  sixteen  townships;  27,532  acres  of  hardwood;  20  acres  of  pine; 
no  hemlock;  1,810  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  18,694  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Bbrlin — Has  one  whole  and  one  fractional  sui-veyed  town;  2,000  acres 
of  hardwood;  no  pine;  no  hemlock;  200  acres  of  plains  partly  cov- 
ered with  bushes  and  small  timber;  all  forests  have  been  thinned 
out  to  some  extent. 

Boston — Has  2,229  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,121  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Campbell — Has  3,030  acres  of  hardwood;  no  pine;  no  hemlock;  705 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,835  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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Danby — Has  1,700  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
300  acres  of  swam«p  partly  covered  with  small  timber  and  bushes; 
timber  consists  of  oak,  maple,  beech,  elm,  basswood,  hickory  and 
tamarack ;  greater  part  of  timber  has  been  sorted,  over. 

Easton — Has  one  fractional  surveyed  town;  3,000  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  400  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Ionia — Has  200  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  no 
swamp. 

Kbbnb — Has  2,790  acres  of  hardwood,  consisting  of  maple,  beech,  oak, 
ash,  elm  and  basswood;  no  pine;  no  hemlock;  no  plains;  375  acres 
of  swamp,  timbered  with  poplar,  tamarack,  and  soft  maple. 

Lyons — Has  200  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  good  timber  has  been  cut  off  to  a  great  extent  to  save 
it  from  the  ravages  of  the  worms. 

North  Plains — Hab  1,600  acres  of  hardwood;  no  pine;  no  hemlock;  600 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
100  acres  of  swamp  partly  covered  with  small  tim<ber  and  bushes. 

Odbssa — ^Has  210  acres  of  hardwood;  is  principally  beech  and  maple,  but 
maple  is  dying  out;  no  pine;  no  hemlock;  no  plains;  2,600  acres 
of  swamp,  partly  covered  with  tamarack,  and  grown  up  to  wil- 
lows. There  is  soft  maple,  water  elm  and  small  trees  on  bottom 
lands.  Farmers  seem  to  be  quite  unconcerned  about  saving 
timber. 

Orange — Has  1,344  acres  of  liardwood;  no  pine;  no  hemlock;  206  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,270 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Orleans — Has  1,800  acres  of  hardwood;  20  acres  of  pine;  no  hemlock; 
200  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  2,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Otisco — Has  2,630  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,300  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Portland— Has  1,636 acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
118  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Ronald — Has  170  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
6,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  this  township  originally  consisted  of  oak  openings,  but 
most  of  good  timber  is  gone.  Some  stump  lands  which  were 
allowed  to  grow  again  are  quite  well  covered  with  second  growth. 

Sbbbwa — ^Has  3,093  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,226  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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IOSCO  COUNTY 

Has  eleven  organized  townshipe,  consisting  of  thirteen  whole  and  five 
fractional  surveyed  towns;  18,135  acres  of  hardwood;  2,700  acres  of  pine; 
6,060  acres  of  hemlock;  148,855  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  49,280  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Alabaster— Has  one  fractional  surveyed  town;  5,000  acres  of  hardwood; 
2,000  acres  of  pine;  4,000  acres  of  hemlock;  840  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  1,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Au  Sable — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine;  no 
hemlock;  8,000  acres  of  plains  partly  wooded  with  jack  pine  and 
some  scattering  ash  'and  oak;  7,000  acres  of  swamp  partly  covered 
with  cedar  and  bushes. 

Baldwin — Has  two  fractional  surveyed  towns;  550  acres  of  hardwood, 
mostly  black  ash  and  elm;  no  pine;  400  acres  of  hemlock;  2,500 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
4,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
all  timber  is  small  and  of  but  little  value. 

Burleigh — Has  1,000  acres  of  hardwood;  no  pine;  500  acres  of  hemlock; 
5,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Grant — Has  640  acres  of  hardwood;  no  pine;  200  acres  of  hemlock;  5,760 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
no  swamp. 

Oscoda — Has  four  whole  and  one  fractional  surveyed  town;  600  acres 
of  hardwood;  400  acres  of  pine;  no  hemlock;  60,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  10,000  acres  of 
swamip  partly  covered  with  small  timber  and  bushes. 

Plainfibld — Has  tw^o  whole  surveyed  towns;  no  hardwood;  no  pine;  no 
hemlock;  32,040  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  4,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  timber  destroyed  by  forest  fires. 

Reno — Has  200  acres  of  hardwood;  no  pine;  200  acres  of  hemlock;  2,560 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
2,000  acres  of  swamp  partly  covered  with  small  timber  and 
bu-shes. 

Sherman — Has  9,920  acres  of  hardwood;  80  acres  of  pine;  640  acres  of 
hemlock;  2,380  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  1,780  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  a  large  part  of  the  merchantable  hardwood  has 
been  cut;  remainder  consists  largely  of  elm,  bkick  ash  and  soft 
maple. 

Tawas — Has  200  acres  of  hardwood;  80  acres  of  pine;  no  hemlock;  4,480 
acres  of  plains  covered  with  scrub  oak,  jack  pine,  cedar  and  scait- 
tering  Norway  and  white  pine.  Forest  fires  have  destroyed  thou- 
sands of  acres  of  our  timber;  no  swamps. 
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WiLBER — Has  two  whole  sui^eyed  towns;  25  acres  of  hardwood;  140 
acres  of  ^ine;  120  acres  of  hemlock;  25,295  acres  of  plains  partly^ 
covered  with  bushes  and  scattering  trees;  18,450  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 


IRON   COUNTY 

Has  eight  organized  townships,  consisting  of  twenty-nine  whole  and 
eight  fractional  surveyed  towns;  203,870  acres  of  hardwood;  31,860 
acres  of  pine;  26,400  acres  of  hemlock;  54,300  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  31,390  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Atkinson — Has  four  whole  and  one  fractional  surveyed  towns;  47,370 
acres  of  hardwood;  5,160  acres  of  pine;  no  hemlock;  no  plains;  no 
swamp. 

Bates — Has  three  whole  and  one  fractional  surveyed  towns;  20,000  acres 
of  h<ardwood;  12,000  acres  of  pine;  11,000  acres  of  hemlock;  15,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Hardwood  consists  of  maple,  elm,  basswood  and  birch.  Swamp 
land  generally  covered  with  spruce,  cedar  and  tamarack. 

Crystal  Falls — ^Has  six  whole  and  one  fractional  surveyed  towns;  1,500 
acres  of  hardwood;  200  acres  of  pine;  400  acres  of  hemlock;  300 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,390  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Hematite — Has  four  whole  and  one  fractional  surveyed  towns^  The 
supervisor  reports  that  there  are  156  sections  in  this  township, 
that  the  pine  has  all  been  cut  off  and  that  only  320  acres  have 
been  cleared  of  other  timber.  This  would  indicate  that  there  is 
probably  75,000  acres  of  all  kinds  of  timber  left  in  this  town. 

Iron  River — Has  four  whole  and  one  fractional  surveyed  towns;  25,000 
acres  of  hardwood;  10,000  acres  of  pine;  no  hemlock;  2,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  5,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes.  A 
large  portion  of  this  township  has  been  burned  over  by  forest 
fires;  and  has  several  extensive  iron  mines. 

Mansfield — Has  three  whole  surveyed  towns;  30,000  acres  of  hardwood; 
2,500  acres  of  pine;  5,000  acres  of  hemlock;  17,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  10,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Mastodon — Has  three  whole  and  one  fractional  surveyed  towns;  45,000 
acres  of  hardwood;  2,000  acres  of  pine;  10,000  acres  of  hemlock; 
20,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  8,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

"Btambaugh — Has  eight  fractional  surveyed  towns;  35,000  acres  of  hard- 
wood; no  pine  nor  hemlock,  except  as  mixed  with  the  hardwood; 
no  plains;  6,000  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes;  some  pine  and  considerable  hemlock  mix  with 
the  hardwood. 
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ISABELLA   COUNTY  ^ 

Has  sixteen  organized  townships;  46,613  acres  of  hardwood;  1  acre  of 
pine;  7,680  acres  of  hemlock;  39,830  acres  of  plains  partly  covered  with 
bashes  and  scattering  trees;  30,990  acres  of  swamp  partly  covered  with 
small  timber  and  bnshes. 

Bboomfibld— Has  3,900  acres  of  hardwood;  no  pine;  380  acres  of  hem- 
lock; 4,500  acres  of  plains  partly  covered  with  bnshes  and  scatter- 
ing trees;  1,200  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  'hardwood  not  of  much  value. 

Ohjppbwa — Has  2,940  acres  of  hardwood;  no  pine;  160  acres  of  hemlock; 
10,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  no  swamp. 

Cob — Has  3,694  acres  of  hardwood,  consisting  of  beech,  maple,  black 
ash,  bass  wood,  elm  and  oak;  no  pine;  no  hemlock;  no  plains;  913 
acres  of  swamp  covered  with  second  growth  of  elm,  black  ash 
and  tamarack;  most  of  the  valuable  timber  has  been  cut. 

Cold  WATER — Has  2,800  acres  of  hardwood;  no  pine;  1,000  acres  of  hem- 
lock; 8,320  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  900  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  some  hemlock  interspersed  with  the  hardwood,  and 
vice  versa. 

Dbbrfield— Has  3,726  acres  of  hardwood;  no  pine;  300  acres  of  hem- 
lock; no  plains;  1,149  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  valuable  hardwood  all  gone. 

Dbnvbr — ^Has  450  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
240  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Frbmont — Has  1,800  acres  of  hardwood;  no  pine;  600  acres  of  hemlock; 
no  plains;  1,920  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  township  was  once  timbered  with  pine;  the  hem- 
lock is  dying;  swamps  are  covered  with  cedar,  tamarack,  and  pine. 

OiLMORB — Has  300  acres  of  hardwood;  no  pine;  900  acres  of  hemlock 
with  hardwood  interspersed;  no  plains;  no  swamp. 

ISABBLLA — Has  4,000  acres  of  hardwood,  consisting  of  beech,  maple,  elm 
and  basswood;  no  pine;  no  hemlock;  no  plains;  200  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Lincoln — Has  5,800  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
3,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  hardwood  is  not  all  heavy  timber. 

NoTTAWA — Has  10,000  acres  of  hardwood;  no  pine;  2,000  acres  of  hem- 
lock; 960  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  1,000  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

BoLLAND — Has  1,000  acres  of  hardwood;  no  pine;  1,200  acres  of  hent- 
lock;  4,000  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  1,600  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  timber  greatly  Injured  by  forest  flres  and  winds. 
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Shbrman — Has  573  acres  of  hardwood;  no  pine;  630  acres  of  hemlock; 
11,560  acres  of  plains  pajrtly  covered  with  bushes  and  scattering 
trees;  1,280  aci-es  of  swamp  partly  covered  with  small  timber  and 
bashes. 

Union — HaiS  3,000  acres  of  hardwood,  with  some  hemlock  interspersed; 
no  pine;  no  hemlock;  no  plains;  no  swamp;  most  of  valuable  tim- 
ber gone. 

Vbbnon — Has  1,630  acres  of  hardwood;  no  pine;  310  a,cres  of  hemlock; 
no  plains;  1,950  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  timber  consists  of  elm,  soft  maple,  black  ash,  tama- 
rack, and  cedar;  most  of  saw  timber  gone. 

Wise — Has  1,000  acres  of  hardwood,  consisting  of  maple,  birch,  ash, 
elm,  oak  and  basswood;  one  acre  of  pine;  200  acres  of  hemlock; 
no  plains;  15,738  acres  of  swamp,  more  or  less  covered  with  black 
ash,  birch,  poplar  and  elm. 


JACKSON  COUNTY 

Has  nineteen  organized  townships,  consisting  of  twenty  whole  sarveyed 
towne;  33,399  acres  of  hardwood;  no  pine;  no  hemlock;  760  acres  of 
plains  partly  covered  with  bashes  and  scattering  trees;  31,676  acres  of 
swamp  partly  covered  with  small  timber  and  bu^es. 

Blackman — Has  1,237  acres  of  hardwood,  consisting  largely  of  second 
growth  oak  and  scattering  hickory;  no  pine;  no  hemlock;  no 
plains;  649  acres  of  swamp,  mostly  covered  with  ash,  elm  and 
soft  maple. 

Columbia — Has  one  whole  and  one  fractional  surveyed  towns;  2,400  acres 
of  hardwood;  no  pine;  no  hemlock;  no  plains;  300  acres  of  swamp 
X)artly  covered  with  small  timber  and  bushes;  greater  part  of  tim- 
ber in  this  township  is  second  growth  oak. 

CoNCOBD— Has  600  acres  of  hardwood;  no  pine;  no  hemlock;  100  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  300 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Orass  Lake — Has  one  wtole  and  one  fractional  surveyed  towns;  1,900 
acres  of  hardwood,  consisting  of  oak,  hickory  and  beech;  no  pine; 
no  hemlock;  no  plains;  2,145  acres  of  swamp,  mostly  covered  with 
tamarack. 

Hanovbb — Has  1,400  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
454  acres  of  swamp  partly  covered  with  small  timber,  and  bushes. 

HsKRiErrTA — Has  two  fractional  surveyed  towns;  2,468  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  1,475  acres  of  swamp;  there 
are  845  acres  of  tamarack  included  in  the  "swamp"  land. 

Lboni — Has  one  whole  and  two  fractional  surveyed  towns;  250  acres 
of  hardwood;  no  pine;  no  hemlock;  no  plains;  525  acres  of  swamp 
covered  with  tamarack. 

LiBBBTY — Has  1,600  acres  of  hardwood ;  no  pine ;  no  hemlock ;  no  plains ; 
no  swamp.  Varieties  of  timiber  are  oak,  hickory,  ash,  tamarack, 
maple,  basswood,  elm,  poplar  and  cedar.  Oak  mostly  second 
growth. 
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Napoleon — Has  four  fractional  surveyed  towns;  1,014  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  2,420  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

NoRVKLL — Has  two  fractional  surveyed  towns;  1,000  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  500  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Pabma — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
3,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Pulaski — Has  2,600  acres  of  hardwood;  no  pine;  no  hemlock;  450  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

BiVEs — Has  1,113  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp;  about  half  of  the  number  of  acres  reported  above  is 
sparsely  timbered  or  of  second  growth. 

SANDSTONE-^Has  3,000  acres  of  hardwood,  mostly  oak  and  scattering 
hickory;  no  pine;  no  hemlock;  no  plains;  1,000  acres  of  swamp 
covered  with  elm,  ash  and  bushes. 

Spring  Arbor — Has  2,300  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Spbingport — Has  1,300  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  1,500  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  timber  very  scattering  in  this  township. 

Summit — Has  1,940  acres  of  hardwood,  consisting  of  hickory,  ash,  elm, 
etc.;  no  pine;  no  hemlock;  no  plains;  no  swamp. 

Tompkins — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  5,750 
acres  of  swamp  partly  covered  with  small  timber  and  bushes;  tim- 
ber consists  largely  of  oak,  black  ask  and  elm. 

Waterloo — Has  3,477  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  10,658  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

KALAMAZOO  COUNTY 

Has  sixteen  organized  townships;  28,185  acres  of  hardwood;  no  pine; 
no  hemlock;  965  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  12,281  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Alamo — Has  2,948  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
200  acres  of  swamp  partly  covered  with  small  timber  and  bushes ; 
timber  in  this  township  consists  of  beech,  maple,  oak,  elm  and 
black  ash. 

Brady — Has  565  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

2,500  acres  of  swamp  partly  covered  with  small  timber  and  bushes! 
Charleston— Has  1,750  acres  of  hardwood;  no  pine;  no  hemlock;  45 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees  • 

•  65  acres  of  swamp  partly  covered  with  small  timber  and  bushes! 

Climax— Has  2,143  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains- 

no  swamp;  timber  consists  of  oak,  beech  and  maple.  ' 
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CoMSTOCK — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  70  acres 

of  plains  partly  covered  with  bnshes  and  scattering  trees;  100 

acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

timber  consists  of  oak,  beech,  ma.ple^  hickory,  basswood,  white- 
wood,  etc. 
Cooper — Has  1,300  acres  of  hardwood;  no  pine;  no  hemlock;  850  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  1,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushe8> 
Kalamazoo — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  200  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
OsHTiDMO — ^Has  2,174  acres  of  hardwood;  no  pine;  mo  hemlock;  no  plains; 

no  swamp. 
Pavilion — H^  3,400  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

300  acres  of  swamp  partly  covered  with  smaJl  timber  and  bushes. 
Portage — Has  1,717  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

3,356  acres  of  rnvamfp  partly   covered  with  small   timber  and 

bushes. 
Prairie  Ronde — Has  1,778  acres  of  hardwood;  no  pine;  no  'hemlock;  no 

plains;  1,260  acres  of  swamp  partly  covered  with  «mall  timber 

and  bushes. 
BiGHLAND^Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp;  but  little  original  timber  remaining;  nearly  all  being 

second  growth,  princiiwilly  oak  and  hickory. 
Boss — Has  1,090  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

400  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Bohoolgraft — Has  520  acres  of  hardwood;  consisting  of  scrub  oak;  no 

pine;  no  hemlock;  no  plains;  2,100  acres  of  swamp  partly  covered 

with  bushes  and  tamarack. 
Texas — Has  2,800  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Wakeshma — Has  2,800  acres  of  hardwood,  consisting  of  beech,  maple, 

ash, 'elm,  birch,  whitewood  and  oak;  no  pine;  no  hemlock;  no 

plains;  600  acres  of  swamp  covered  with  tamarack. 

KALKASKA  COUNTY 

Has  twelve  organized  townships,  consisting  of  sixteen  surveyed  towns; 
114,943  acres  of  hardwood;  28,759  acres  of  pine;  21,635  acres  of  hemlock; 
49,614  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
17,727  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

BoARDMAN — Has  6,400  acres  of  hardwood;  3,200  acres  of  pine;  no  hem- 
lock; 4,000  acres  of  plains  partly  covered  with  small  timber  and 
bushes;  320  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  hemlock  interspersed  among  other  timber. 

Clearwater — Has  three  surveyed  towns;  13,080  acres  of  hardwood; 
3,193  acres  of  pine;  5,610  a-cres  of  hemJock;  11,822  acres  of  plains 
I)artly  covered  with  bu-srhes  and  scattering  trees;  2,607  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  pine  inter- 
spersed with  hemlock  and  hardwood;  hemlock  greatly  injured  by 
forest  fires. 
85 
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Ck)LD  Springs — Has  14,000  acres  of  hardwood;  200  acres  of  pine;  1,200 
acres  of  hemlock;  no  plains;  1,500  acres  of  swamp  partly  covered 
with  small  timl)er  and  bashes. 

ExoELSiOB — Has  12,000  acres  of  hardwood;  1,000  acres  of  pine;  500  acres 
of  hemlock;  no  plains;  7,040  a^res  of  swamp  partly  covered  with 
small  timber  and  bashes. 

Garfield — Has  8,950  acres  of  hardwood,  interspersed  with  hemlock; 
350  acres  of  pine;  300  acres  of  hemlock;  700  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  1,370  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Olade — Has  3,000  acres  of  hardwood;  6,400  acres  of  pine;  200  acres  of 
hemlock;  13,182  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  100  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Kalkaska — Has  2,600  acres  of  hardwood;  no  pine;  880  acres  of  hemlock; 
8,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,260  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Oliver — Has  5,000  acres  of  hardwood;  no  pine;  3,000  acres  of  hemlock; 
500  acres  of  plains  partly  covered  with  bashes  and  scattering 
trees;  no  swamp. 

Orange — Has  8,113  acres  of  hardwood,  interspersed  with  hemlock;  60 
acres  of  pine;  5,405  acres  of  hemlock;  no  plains;  2,700  acres  of 
swamp  covered  more  or  less  with  black  ash,  hemlock  and  «ome 
pine. 

Rapid  River — Has  two  surveyed  towns;  22,320  acres  of  hardwood,  inter- 
spersed througihout  with  hemlock;  3,606  acres  of  pine;  no  hem- 
lock; 850  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  200  acres  of  swamp  partly  covered  with  small  timber 
and  bufThes. 

Bprinofield — Has  two  surveyed  towns;  13,080  acres  of  hardwood,  with 
hemlock  intersx)ersed;  5,640  acres  of  pine;  2,540  acres  of  hemlock; 
2,560  acres  of  plains  partly  covered  with  bushes  and'  scattering 
trees;  no  swamp. 

Wilson — Has  6,400  acres  of  hardwood;  5,120  acres  of  pine;  2,000  acres 
of  hemlock;  8,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  630  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  hemlock  interspersed  with  hardwood  and 
vice  versa. 

KENT  COUNTY 

Hafi  twenty-four  organized  townships;  51,731  acres  of  hardwood;  471 
acres  of  pine;  1,000  acres  of  hemlock;  33,566  acres  of  plains  partly 
covered  with  bu^es  and  scattering  trees;  24,588  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Ada — Has  5,582  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
2,120  acres  of  swamtp  partly  covered  with  small  timber  and  buehes. 

Algoma — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  7,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  2,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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AiiPiNB — Has  2^160  acres  of  hardwood;  15  acres  of  pine;  no  hemlock;  30 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

1,740  acres  of    swamp    partly  covered  with  small    timber  and 

bufihes. 
BowNB — Has  2,766  acres  of  hardwood,  consisting  of  beech,  maple  and 

oak;  nearly  all  the  oak  is  gone;  beech  and  maple  left  is  good; 

no  pine;  no  hemlock;  737  acres  of  plains  partly  covered  with 

bashes  and  scattering  trees;  1,721  acres  of  swamp,  mostly  covered 

with  a  second  growth  tamarack  and  elm. 
Bybon — Has  3,500  acres  of  hardwood;  no  pine;  no  hemlock;  2,000  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  3,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Caledonia — Has  2,300  acres  of  hardwood;  no   pine;  no    hemlock;  no 

plains;  600  acres  of  swamp  partly  covered  with  small  timber  and 

bufihes;  about  one-fourth  of  hardwood  consists  of  "oak  openings;" 

a  large  part  of  the  valuable  timber  has  been  cut. 
Gannon — Has  2,000  acres  of  hardwood;  71  acres  of  pine;  no  hemlock;  no 

plains;  1,000  acres  of  swamp  partly  covered  with  small  timber 

and  bushes. 
Oasgadb — Has  565  acres  of  hardwood;  no  pine;. no  hemlock;  1,958  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  260 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
CouBTLAND^Has  2,088  acres  of  hardwood;  no  pine;  no  hemlock;  280 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

300  acres  of  swamp  partly  covered  with  small  timiber  and  bushes; 

timber  has  been  nearly  all  sorted. 
Oainbs — Has  3,280  acres  of  hardwood,  consisftlng  of  beech  and  maple,  . 

interspersed  with  ash,  elm,  basswood,  oak  and  hickory;  10  acres 

of  pine;  no  hemlock;  no  plains;  80  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 
Orand  Rapids — Has  55  acres  of  hardwood;  no  pine;  no  hemlock;  2,700 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

250  acres  of  swamp  partly  covered  with,  small  timber  and  bushes. 
Gbattan — Has  2,212  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

4,721  acres  of  swamp  covered  with  tamarack,  willow,  alder  and 

some  elm  and  ash. 
Lowell — Has  3,456  acres  of  hardwood,  consisting  of  oak,  maple,  beech, 

elm,  basswood,  ash,  whitewood  and  poplar;  no  pine;  no  hemlock; 

no  plains;  1,152  acres  of  swamp  partly  covered  with  tamarack 

and  bushes;  oak,  elm,  basswood  and  ash  are  being  used  up  very 

fast. 
Nelson — Has  600  acres  of  hardwood,  consisting  of  beech  and  maple;  no, 

pine;  800  acres  of  hemlock,  interspersed  with  ash;  2,000  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  1,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Rejwrt  made  by  the  county  surveyor  as  the  supervisor  failed  to 

do  so. 
Oakfield — Has  1,000  aicres  of  hardwood;  25  acres  of  pine;  no  hemlock; 

1,000  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  500  acres  of  swamp  partly  eovei^d  with  small  timber  and 

bushes. 
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Paris — Has  650  acr^s  of  hardwood;  40  acres  of  pine;  no  hemlock;  400 
acres  of  plains  partly  covered  with  bushes  and  sicattering  trees; 
100  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Plainpibld — Has  6,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  Valuable  saw  timber  nearly  gone;  what  I'emains  is  prin- 
cipally second  growth. 

Solon — Has  1,763  acres  of  hardwood;  no  pine;  no  hemlock;  7911  acres 
Off  plains  partly  covered  with  bushes  and  scattering  trees;  760 
aicres  of  swamp  partly  covered  with  small  timber  and  bushes. 
All  valuable  timber  has  been  cut. 

Sparta — Has  2,470  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
500  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
timber  consists  principally  of  beech,  maple,  elm  and  swamp  oak. 

Spbncbr — Has  3,100  acres  of  hardwood;  10  acres  of  pine;  no  hemlock; 
3,430  acres  of  plains  partly  covered  with  bushes  amd  scattering 
trees;  no  swamp. 

Tyrone — Has  1,000  acres  of  hardwood;  300  acres  of  pine;  200  acres  of 
hemlock;  500  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  500  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Vbrghnnbs — Has  2,500  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Walker — Has  1,484  acres  of  hardwood;  no  pine;  no  hemlock;  2,920  acres 
of  plains  partly  covered  with  bushes  amd  scattering  trees;  1,044 
acres  oi  swamp  partly  covered  with  small  timber  and  bushes. 

Wyoming — Has  200  acres  of  hardwood;  no  pine;  no  hemiock;  700  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  360 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


KEWEENAW  COUNTY 

Has  five  organized  towaships,  'consisting  of  three  whole  and  twelve  frac- 
tional surveyed  towns;  74,710  acres  of  hardwood;  9,888  acres  of  pine; 
15,080  acres  of  hemlock ;  31,680  acres  of  plains  partly  covered  with  buahes 
and  scattering  trees;  60,892  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Alloubz — Has  one  whole  and  two  fractional  surveyed  towns;  4,160 
aicres  of  hardwood;  3,600  acres  of  pine;  12,080  acres  of  hemlock; 
2,480  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  there  are  no  pure  pine  or  hemlock  forests;  all  are  inter- 
spersed with  hardwood. 

Eagle  Harbor — Has  two  fractional  surveyed  towns;  7,750  acres  of  hand- 
wood;  385  acres  of  pine;  no  henilock;  5,500  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  17,662  .acres  of  swamp 
partly  covered  with  small  timber  and  bushios. 
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Orant — Has  two  whole  and  two  fractional  surveyed  towns;  30,000  acres 
of  hardwood;  5,000  acres  of  pine;  3,000  acres  of  hemlock;  5,000 
acres  of  plains  partly  covered  with  bashes  and  scattering  trees; 
30,000  acres  of  swamp  partly  oovered  with  small  timber  and 
bashes. 

HoTJGHTON — Has  three  fractional  surveyed  towns;  12,800  acres  of  hard- 
wood; 700  acres  of  pine;  no  hemloick;  10,000  acres  of  plains  partly 
covered  with  bashes  and  scattering  trees;  200  acres  of  swamp 
partly  covered  with  small  timber  and  bashes;  hardwood  consists 
of  maple,  birch,  oak,  basswood,  ash  and  elm,  interspersed  with 
cedar,  spruce  and  balsam. 

Shbrman — HajS  three  fractional  surveyed  towns;  20,000  acres  of  hard- 
wood; 200  acres  of  pine;  no  hemlock;  8,700  acres  of  plains  partly 
covered  with  bush'es  and  scattering  trees;  12,630  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 


LAKE  COUNTY 

Has  thirteen  organized  townships,  consisting  of  sixteen  surveyed  towns; 
19y345  acres  of  hardwood;  9,052  aicres  of  pine;  2,635  acres  of  hemlock; 
92,670  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
26,313  acres  of  swamp  partly  covered  with  small  tinhber  and  bashes. 

Chase — Has  800  acres  of  hardwood,  consisting  of  beech  and  maple;  no 
pine;  no  hemlock;  5,800  a^res  of  plains  partly  covered  with  bushes 
and  scattering  trees;  1,000  acres  of  swamp  covered  with  small 
tamarack  and  cedar. 

Chibbry  Valley — Has  no  hardwood;  no  pine;  no  hemlock;  5,760  acres 
of  plains,  moertly  covered  with  jack  pine;  6,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  hardwood  timber 
has  all  been  cut. 

DovBR — Has  8,260  acres  of  hardwood,  consisting  of  beech,  maple,  birch, 
elm,  basswood  and  ash;  180  acres  of  pine;  900  acres  of  hemlock; 
no  plain's;  200  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  large  tracts  of  timber  have  been  destroyed  by  fire. 

Edsn — ^Has  no  hardwood;  340  acres  of  pine;  no  hemlock;  3,500  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  no  swamps. 

Elk — Has  three  surveyed  towns;  720  acres  of  hardwood;  1,160  acres  of 
pine;  no  hemlock;  2,080  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  no  swamp;  some  pine  and  hemlock  inter- 
spersed among  the  hardwood. 

Ellsworth — Has  5,225  acres  of  hardwood;  2,497  acres  of  pine;  755  acres 
of  hemlock;  no  plains;  933  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Olbncob — Has  1,500  acres  of  hardwood,  consisting  of  maple,  beeoh,  ba«»- 
wood,  elm  and  birch ;  3,255  acres  of  pine ;  no  hemlock ;  4,570  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,500 
acres  of  swamp  partly  covered  with  tamarack,  balsam,  hemlock, 
ash  and  birch ;  hemlock  interspersed  among  other  timber. 


» 
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'  Lakb — Has  1,280  acres  of  hardwood;  no  pine;  no  hemlock;  18,560  acret 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Nbwkirk — Has  920  acres  of  hardwood;  760  acres  of  pine;  880  acres  of 
hemlock;  3,360  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  3,400  acres  of  swamp  partly  covered  with  small 
timber  and  bushes;  most  of  the  hardwood  has  been  cut  over  more 
or  less. 

PiNORA — Has  640  acres  of  hardwood;  no  pine;  no  hemlock;  1,500  acres 

i.  of  plains  partly  covered  with  bushes  and  scattering  trees;  80  acres 
of  swamp  partly  covered  with  small  timiber  and  bushes. 

Plbasant  Plains — Has  no  hard*vood;  160  acres  of  pine;  no  hemlock; 
10,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  600  a  civs  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Webber — Has  two  surveyed  towns;  no  hardwood;  500  acres  of  pine;  no 
hemlock;  30,400  acres  of  plains  partly  covered  with  oak  bushes 
and  scattering  trees;  3,000  aicres  of  swamp,  covered  more  or  less 
with  cedar,  elm,  soft  maple  and  black  ash. 

Yates — Has  no  hardwood;  200  acres  of  pine;  100  acres  of  hemlock;  7,040 
acres  of  plains  covered  with  scrub  oak  and  jack  pine;  3,000  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 


LAPEER  COUNTY 

Has  eighteen  and  one-half  surveyed  towns;  eighteen  organized  townships. 
There  are  24,095  acres  of  hardwood;  120  acres  of  pine;  55  acres  of  hem- 
lock; 34,244  acres  of  plains,  covered  with  bushes  and  scattering  timber 
and  21,609  acres  of  swamps,  the  latter  having  more  or  less  timber  and 
bushes;  generally,  timber  in  swamps  is  valueless. 

Almont — ^Has  one  surveyed  town;  800  acres  of  hardwood;  40  acies  of 
pine ;  20  acres  of  hemlock ;  no  plains  and  900  acres  of  swamp  partly 
covered  with  bushes  and  scattering  trees.  The  hardwood  consists 
of  beech,  maple,  elm,  aoad  basswood;  swamps  are  timbered  with 
ash,  elm,  soft  maple,  tamarack,  birch  and  poplar. 

A.RCADA — Has  one  surveyed  town;  215  acres  of  hardwood;  8,000  acres  of 
plains  partly  covered  with  bu^es  and  scattering  trees;  1,500  acres 
of  swamp.  There  is  no  standing  pine  or  hemlock  in  this  town- 
ship. The  plains  are  covered  with  second  growth  oak,  poplar  and 
sassafras. 

Attica — Has  one  surveyed  town;  1,000  acres  of  hardwood;  3,150  acres 
of  plains  and  2,570  acres  of  swamp  partly  covered  with  bushes  and 
scattering  trees.  The  hardwood  consists  of  beech,  maple,  oek, 
elm  and  ash. 

BuRLiNOTONt— Has  one  surveyed  town;  1,000  acres  pt  hardwood;  160 
acres  of  hemlock;  1,600  acres  of  plains  and  800  acres  of  swamp 
partly  covered  with  bushes  and  scattering  trees. 

^URNSiDE — Has  one  whole  and  one-half  of  another  town;  1,680  acres  of 
hardwood ;  2,100  acres  of  swamp  covered  with  bushes  or  scattering 
trees.  This  township  has  no  standing  pine  nor  hemlock;  forest 
fires  have  destroyed  nearly  all  the  timber. 
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Dbbrfibld— Has  one  snrvejed  town ;  600  acres  of  hardwood ;  no  standing 
pine  nor  hemlock;  10,000  acres  of  plaint;  800  acres  of  swamp  cov- 
ered with  bushes  or  scattering  trees. 

Dbydbn — Has  one  surveyed  town;  1,725  acres  of  hardwood;  20  acres  odt 
pine;  10  acres  of  hemlock;  389  acres  of  plains,  and  468  acres  of 
swamp  partly  covered  with  bushes  and  scattering  trees.  The 
greater  part  of  the  hardwood  is  second  growth  and  consists  of 
maple,  oak,  elm,  beech  and  basswood. 

Elba — Has  one  surveyed  town;  2,000  acres  of  hardwood;  600  acres  of 
plains  and  2,160  acres  of  swamp  covered  with  bushes  or  scattering 
trees.  The  timber  in  this  township  consists  of  oak,  maple,  elm, 
tamarack,  and  black  ash. 

GooDLAND — Has  one  surveyed  town;  1,569  acres  of  hardwood;  no  pine; 
no  hemlock;  1,260  acres  of  plains  and  4,566  acres  of  swamp  partly 
covered  with  bushes  and  scattering  trees.  The  varieties  of  limber 
are  maple,  beech,  basswood,  black  ash  and  elm. 

Hadlby — Has  one  surveyed  town;  2,280  acres  of  hardwood;  no  pine;  no 
hemlock;  800  acres  of  swamp  partly  -covered  with  bnslies  and 
scattering  trees.    Nearly  all  the  saw  timber  is  gone. 

IiiLAT — Has  one  surveyed  town;  300  acres  of  hardwood;  20  acres  of  pine; 
no  hemlock;  1,500  acres  of  plains  and  1,000  acres  of  swamp  covered 
with  bushes  and  scattering  trees. 

Lapbbr — Has  one  surveyed  town;  2,350  acres  of  hardwood;  40  acres  of 
pine;  no  hemlock;  1,000  acres  of  swamp  partly  covered  with  bushes 
and  scattering  trees. 

Marathon — Has  one  surveyed  town;  930  acres  of  hardwood;  25  acres 
of  hemlock;  305  acres  of  plains  and  215  acres  of  swamp  pertly 
covered  with  bushes  and  scattering  trees. 

Mayfibld — Has  one  surveyed  town;  1,340  acres  of  hardwood;  no  pine; 
no  hemlock;  1,240  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees. 

Metamora — Has  one  surveyed  town;  2,186  acres  of  hardwood;  no  pine; 
no  hemlock;  400  acres  of  swamp  partly  covered  with  bushes  or 
scattering  trees.  The  hardwood  consists  of  beech,  maple,  elm, 
basswood,  ash  and  second  growth  oak. 

North  Branch — Has  one  surveyed  town;  3,000  acres  of  hardwood;  no 
pine;  no  hemlock;  1,000  acres  of  plains  and  200  acres  of  swamp 
partly  covered  with  bushes  and  scattering  trees.  Much  of  the 
timber  has  been  destroyed  by  fire. 

Orbgon — Has  one  surveyed  town;  370  acres  of  hardwood;  no  pine;  no 
hemlock;  3,200  acres  of  plains  and  130  acres  of  swamp  partly  cov- 
ered with  bushes  and  scattering  trees.  The  timber  in  this  town- 
ship consists  of  beech,  maple,  elm,  black  ash  and  cedar. 

Rich — Has  one  surveyed  town;  was  once  heavily  wooded,  now  has  1,000 
acres  of  hardwood;  no  pine  nor  hemlock;  2,000  acres  of  plains 
covered  with  bushes  and  scattering  trees;  2,000  acres  of  swamp, 
most  of,  which  is  on  either  side  of  a  sluggish  stream  that  flows 
through  the  township.  On  two  occasions  forest  fires  have 
destroyed  lai^e  amounts  of  timber. 
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LEELANAU  COUNTY 

Has  eleven  organized  townships,  consisting  of  one  w^hole  and  twenty-two 
fractional  surveyed  towns;  which  includes  certain  outlying  ialands, 
46,133  acres  of  hardwood;  no  pine;  6,900  acres  of  hemlock;  32,655  acres 
of  plainis  partly  covered  with  bushes  and  scattering  trees;  6,121  acres  of 
swamp  partly  covered  with  small  tim'ber  and  bushes. 

Bingham — Hae  one  fnactiooal  surveyed  town;  1,000  acres  of  hardwood; 
no  pine;  no  hemlock;  no  pMins;  825  acres  of  swamp  partly  covered 
with  small  timber  and  bufifhes.  Nearly  all  the  merchiaintable  tim- 
ber has  been  removed. 

Centbrville — Has  one  fractional  surveyed  town;  6,000  acres  of  hard- 
wood, with  hemlock  interspersed;  no  pine;  no  hemlock,  except  as 
interspersed  among  hardwood;  no  plains;  500  acres  of  swamp 
covered  with  cedar  and  tamarack. 

Cleveland — Has  two  frai:itional  surveyed  towns;  1,820  acres  of  hard- 
wood; no  pine;  200  acres  of  hemlock;  2,560  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  2,240  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Elm  WOOD — Has  one  fractional  surveyed  town;  1,000  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp.  This  township  lays  on 
the  west  side  of  Grand  Traverse  bay;  is  a  fractional  township  con- 
taining part  of  two  surveyed  towns;  has  about  twenty-one  sec- 
tions of  land.  There  is  about  9,000  acres  of  second  growth  timber 
on  land  where  original  timber  has  been  taken  off. 

Empire — Has  one  fractional  surveyed  town;  2,000  acres  of  hardwood, 
pretty  well  thinned  out  and  consisting  of  beech,  oak,  elm,  as-h, 
basswood,  cherry  and  maple;  no  pine;  1,800  acres  of  hemlock; 
11,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  640  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Glen  Arbor — Has  three  fractional  surveyed  towns;  2,000  acres  of  hard- 
wood, with  some  hemlock  interspersed;  no  pine;  no  hemlock 
except  as  interspersed  among  hardwood;  4,500  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  400  acres  of 
swamp,  covered  more  or  less,  with  cedar,  tamarack,  ash  and  birch. 

Kasson — Has  one  whWe  and  part  of  another  town;  16,720  aor&s 
of  hardwood,  consisting  of  maple,  beech,  birch,  elm,  basswood,  ash 
and  cherry  with  some  hemlock  interspersed;  no  pine;  no  hem- 
lock, except  as  mixed  with  hardwood;  80  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  20  acres  of  swamp 
(partly  covered  with  small  timber  and  bushes. 

Leelanau — Has  four  fractional  surveyed  towns;  4,000  acres  of  hard- 
wood, consisting  chiefly  of  maple,  ash,  beech,  basswood,  elm,  etc., 
with  some  hemlock  interspersed;  no  pine;  200  acres  of  hendock; 
no  plains;  800  acres  of  swamp  partly  covered  with  small  tinnber 
and  bushes. 
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LBiiAND — Has  two  frewjtianal  surveyed  town's;  4,493  aicree  of  hardwood; 
no  pine;  no  hemlock,  except  as  interspersed  with  other  tiuDber; 
14,415  acres  of  plains  partly  covered  with  bashes  and  scattering 
trees;  446  acres  of  swamp  partly  covered  with  small  timber  and 
•bushes.  Hemlock  interspersed  with  the  hardwood  and  swamp 
timiber. 

Boi^ON — Has  one  fractional  surveyed  town;  6,670  acres  of  hardwood;  no 
pine;  4,600  acres  of  hemlock,  with  hardwood  and  cediar  inter- 
spersed; no  plains;  210  acres  of  swamp  x)artly  covered  with  small 
timiber  and  bushes. 

Sutton's  Bay — HaiS  one  fi-actional  surveyed  town;  430  acres  of  hard- 
wood; no  pine;  100  acres  of  hemlock;  100  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  40  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

LENAWEE  COUNTY 

Has  twenty-two  oi'ganized  townships,  oonisisting  of  twenty  whole  and 
five  parts  of  towns;  38,873  acres  of  hardwood;  no  pine;  on  hemlock; 
6,741  acres  of  plains  partly  covered  with  bushes  and  soaittering 
trees;  8,873  acres  of  swamp  partly  covered  with  small  timiber  and  bushes. 

Adrian — Has  1,440  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
130  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
hardwood  consiflrts  of  oak,  hickory,  ash  and  maple,  swamps  tim- 
bered with  soft  maple  and  elm. 

Blissfield — Has  one  fractional  surveyed  town;  1,380  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp;  timber  consists  of  oak, 
ash,  elm,  basswood,  sycamore,  cotton  and  whitewood. 

Cahbridge — Has  1,440  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp;  all  valuable  timber  has  been  removed. 

Clinton — Has  one  fractional  surveyed  town;  664  acres  of  thardwood;  no 
pine;  no  hemlock;  no  plains;  65  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Dberfield — Has  two  fractional  surveyed  towns;  795  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  4  acres  of  swamp  partly  covered 
with  small  timber  and  busihes;  timber  has  all  been  sorted  over. 

Dover — Has  600  acres  of  hardwood;  no  pine;  no  hemlock;  100  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  200  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Fairfield — Has  one  whole  and  one  fractional  surveyed  town;  4,655 
acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  107  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  timiber  is 
fast  disappearing;  that  whicih  remains  consists  of  scattering  oak, 
hickory,  elmi,  basswood  and  black  ash. 

Franklin — Has  1,786  acres  of  hardwood,  consisting  of  oak,  maple,  hick- 
ory, elm,  black  ash  and  basswood;  no  pine;  no  hemlock;  no  plains; 
215  acres  of  swamp  scantily  timbered  with  tamarack. 

Hudson — Has  1,800  acres  of  hardwood ;  no  pine ;  no  })endock ;  150  acres 
of  plains  partly  covered  with  bnsbes  and  soaMeriag  trees;  2,000 
acres  of  swamp  partly  covered  with  small  timber  mKl  bushes. 
86 
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Macon — ^Hae  2,300  acres  of  hsardwood;  no  pine;  no  hemlock;  no  plains; 
200  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
very  little  valuable  timber  remains  in  this  township. 

Madison — Has  1,545  acres  of  hardwood,  consisting  of  oak,  ash,  beech, 
maple,  basswood  and  elm>;  no  pine;  no  hemlock;  no  plains;  400 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Medina — Has  one  whole  and  one  fractional  town;  3,172  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  no  swamp. 

OoDBN — Has  one  whole  and  one  fnaotiomal  surveyed  town;  2,043  acres 
of  hardwood;  no  pine;  no  hemlock;  no  plains;  100  acres  of  swamp 
partly  covered  with  small  timber  and  bushes;  dry  weather  injured 
timber  to  a  great  extent. 

Palmtra — Has  1,100  acres  of  hardwood;  no  pine;  no  hemlock;  2,500 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
most  of  valuable  hardwood  is  gone. 

Raisin — Has  1,011  acres  of  hardwood;  no  pine;  no  hemlock;  1,131  acres 
of  plains  partly  covered  with  bushes  and  soattering  trees;  811 
acres  of  swamp  partly  covered  with  small  timber  and  bucAies. 

BiDOBWAY — Has  one  fractional  surveyed  town;  600  acres  of  hiardww)d; 
no  pine;  no  hemlock;  no  plains;  100  acres  of  swamp  partly  covered 
witii  small  timber  and  bushes;  nearly  all  the  valuable  timber  hais 
been  removed;  estimate  does  not  include  old  choppings. 

Riga — Has  one  whole  and  one  fractional  surveyed  town ;  2,900  acres  of 
hardwood;  no  pine;  no  hemlock;  2,050  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  no  swamp;  timber  con- 
sists of  oak,  maple,  beedh,  hickory,  elm,  cottonwood,  ash  and  bass- 
wood;  timber  greatly  injured  by  drouth  and  a  species  of  canker 
worm. 

Rollin — Has  2,000  acres  of  hardwood;  no  pine;  no  hemJock;  no  plains; 
600  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
northern  part  of  the  township  consists  of  oak  openings;  southern 
part  of  beech,  maple,  oak,  ash,  whitewood,  walnut,  elm,  etc. 

RoMB — Has  3,890  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
365  acres  of  swamp  partly  covered  with  small  timber  and  buslhes. 

Sbnboa — Has  one  whole  and  one  fractional  surveyed  town;  1,500  acres 
of  hardwood;  no  pine;  no  hemlock;  800  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  100  acres  of  swamp  partly 
covered  with  small  timber  and  bushes;  hardwood  consists  of 
beech,  maple,  elm  and  black  ash;  most  of  the  oak  has  been 
removed. 

Tbcumsbh — Has  one  fractional  surveyed  town;  400  acres  of  hardwood; 
no  pine;  no'  hemlock;  10  acres  of  plains  partly  covered  with  bushes 
•  and  scattering  trees;  50  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Woodstock — Has  1,852  acres  of  hardwood,  principally  oak;  no  pine;  no 
hemlock;  no  plains;  2,426  acres  of  swamp  partly  covered  with  ash 
and  elip.  .  . 
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UVINGSTON  COUNTY 

Has  sixteen  organized  tawnships;  31,496  acres  of  hardwood;  4  acres  of 
pine;  no  hemlock;  4,246  acres  of  plaias  partly  covered  with  bushes  and 
scattering  trees;  20,876  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Bbiohton — Has  2,417  acres  of  hardwood,  mostly  second  growth  white 

oak;  n^  pine;  no  hemlock;  no  plains;  200  acres  of  swamp  covered 

principally  with  tamarack. 
CoHOGTAH — Has  3,002  acres  of    hardihood;  no   pine;  no   hemlock;  no 

plains;  4,597  acres  of  swamp  covered  more  or  less  with  tamarack, 

elm  and  ash;  nearly  all  the  valuable  timber  has  been  removed. 
Conway — Has ^,400  acres  of  hardwood;  no  pine;  no  hemlock;  600  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  1,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

valuable  timber  ail  gone. 
Dbbrfield — ^Has  2,091  acres  of  hardwood,  consisting  principally  of  oak; 

no  pine;  no  hemlock;  no  plains;  786  acres  of  swamp  partly  covered 

with  small  timber  and  bushes;  but  little  valuable  timber  left  in 

this  township. 
Obnoa — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  600  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  850  acres 

of  sWaukp  partly  covered  with  small  timber  and  bushes. 
Grbbn  Oak^ — Has  5,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  3,000  acres  of  swamp  partly  covered  with  small  timber 

and  bushes. 
Handy — Has  1,027  acres  of  hardwood ;  no  pine ;  no  hemlock ;  1,318  acres 

of  pjjains  partly  covered  with  bushes  and  scattering  tre^;  3,302 

acres  of  swamp  partly  covered  with  small  timber  and  bushed; 

hardwood  severely  culled;  what  remains  consists  principally  of 

oak|  moist  lands  covered  with  black  ash,  elm  and  basswood. 
Hamburg — Has  1,387  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

390  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

nearly  all  the  saw  timber  has  been  removed. 
Hartland — Has  2,650  acres  of  hardwood;  no  pine;  no  hemJock;  no  plains; 

400  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Ho  WELL — Has  610  acres  of  hardwood;  4  acres  of  pine;  no  hemlock;  1,104 

acres  of  plains  x>artly  covered  with  bushes  and  scattering  trees; 

1,118  acres  of  swamp   partly  covered  with    small    timber  and 

bushes, 
losoo — Has  2,360  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,780  acres  of  swamp  partly  covered  with  willows  and  tamarack. 
Marion — Has  1,222  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

670  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
OcsoiiA — ^Has  1,440  acres  of  hardwood;  no  pine;  no  hemlock;  384  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  1,350 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Putnam — Has  620  acres  of  hardwood,  consisting  largely  of  second-class 
oak;  no  pine;  no  hemlock;  240  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  670  acres  of  swamp  partly  covered 
with  willow,  poplar  and  tamarack. 

Tyrone — Has  1,800  acres  of  hardwood,  mostly  second  gi-owth  oak;  no 
pine;  no  hemlock;  no  plains;  600  acres  of  swamp  partly  covered 
with  small  timber  and  brushes. 

Unadilla — Has  1,470  acres  of  hardwood;  no  pine;  no  "hemlock;  no  plains; 
163  acres  6t  swamp  covered  with  tamarack. 


LUCE  COUNTY 

This  county  is  one  of  the  newer  counties  of  the  State.  It  has  twenty- 
five  whole  surveyed  towns  and  two  fractions.  There  are  but  four  organ- 
ized townships.  Every  effort  within  the  means  of  the  Bureau  was  ma4e 
to  secure  the  statistics  of  the  timber  still  remaining  within  its  border, 
but  through  the  failure  of  the  supervisors  of  two  of  its  townships  to 
respond  nothing  could  be  obtained  from  the  larger  part  of  its  territory. 
Excepting  the  townships  of  Columbus  and  McMillan  it  has  4o,000  acres 
of  hardwood;  5,000  acres  of  pine;  12,000  acres  of  hemlock;  4,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  44,120  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Columbus — Has  four  whole  surveyed  towns.  Several  comitlunications, 
with  stamped  return  envelopes,  were  sent  to  the  supervisor  of 
this  township,  but  no  reply  could  be  obtained. 

Lakefield— Has  two  whole  surveyed  towns;  20,000  acres  of  hardwood; 
consisting  of  beech,  maple,  birch,  ash,  elm  and  basswood;  no  pine; 
4,000  acres  of  hemloclc,  of  tine  quality;  no  plains;  12,000  acres  of 
swamp  partly  covered  with  cedar  and  bushes. 

McMillan — Has  sixteen  whole  and  two  fractional  surveyed  towns.  It 
is  the  largest  township  in  the  State,  there  being  more  territory 
than  there  is  in  many  entire  counties.  Every  effort  was  made  to 
get  some  forest  statistics  from  the  supervisor,  but  he  failed  to 
respond  to  any  communication,  although  several  return,  stamped 
envelopes,  were  sent  to  him. 

Pbktland — Has  three  whole  surveyed  towns;  20,000  acres  of  hardwood; 
5,000  acres  of  pine;  8,000  acres  of  hemlock;  4,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  32,120  acres  of 
swamp  partly  covered  with  cedar  and  bushes.  The  hardwood  in 
this  township  is  good;  hemlock  is  shakey,  with  some  good  cedar 
in  the  swamps. 
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MACKINAC  COUNTY 


with  bnaihes  and  scattering  trees;  133,414  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Bois  Blanc — Has  two  fractional  surveyed  towns;  no  pine;  1,000  acres  of 
ihemJock;  100  acres  of  pliain«  pfartly  covei^d  with  bushes  and  scat- 
tering trees;  6,000  acres  of  swamp  well  timbered  with  cedar. 

Brevobt — Has  two  wih-ole  a<nd  one  fractional  surveyed  towns;  2,500  acres 
of  hardwood;  no  pine;  5,000  acres  of  hemlock;  5,529  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  42,009  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Cedar — Has  four  fractional  surveyed  towns;  17,740  acres  of  hardwoodj 
1,600  acres  of  pine;  9,500  acres  of  hemlock;  1,450  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  2,450  acres  of 
swamp  partly  covered  with  small  timber  and  bushes;  pine  mixed 
with  hardwood,  except  in  one  insta!n<ce;  timber  in  swamps  consists 
of  small  cedar,  balsam,  fir,  spruce  and  tamarack;  there  is  a  great 
field  that  might  be  imiproved  by  starting  a  second  growth  of  pine; 
hardwood  is  maple,  beech,  birch  and  ironwood;  estimate  made  by 
county  surveyor  and  supervisor. 

Garfield — Has  two  whole  and  three  fractional  surveyed  towns;  41,600 
acres  of  hardwood;  2,800  acres  of  pine;  19,000  aores  of  hemlock; 
3,200  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  4,500  acres  of  swamp  partly  covered  with  smiall  timiber  and 
btt^es.  The  hardwood  consists  of  hard  maple,  birdseye  maple, 
•birch,  beedh,  some  elm  and  black  ash,  about  in  the  order  niamed; 
the  pine  is  mixed  with  other  timiber,  and  at  no  place  does  it  pre- 
vail as  a  tim-ber  by  itself;  the  timber  is  estimated  by  county 
surveyor. 

Hendricks — Has  three  whole  and  three  fractional  surveyed  towns; 
30,000  acres  of  hardwood,  consisting  of  maple,  birch  and  beech; 
2,725  acres  of  pine;  15,000  acres  of  hemlock;  30,000  acres  of  plains 
I)artly  covered  with  bushes  and  scattering  trees;  18,000  acres  of 
swamp,  covered  with  cedar  and  tamarack;  there  is  hemlock  inter- 
spersed among  the  hardwood  and  pine. 

Holmes — Has  one  fractional  surveyed  town;  this  township  consists  of 
Mackinac  Island  and  is  nearly  all  a  State  park. 

Marquette — Has  two  whole  and  two  fractional  surveyed  towns;  20,170 
acres  of  hardwood;  no  pine;  500  acres  of  hemlock;  19,200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  16,000 
ficres  of  swamp  partly  covered  with  small  timber  and  bushes. 

MoRAN — Has  one  whole  and  seven  fractional  surveyed  towns;  13,540 
acres  of  hardwood,  consisting  of  beech,  birch  and  maple;  1,228 
acres  of  pine;  1,000  acres  of  hemlock;  2,500  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  11,930  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 
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Nbwton — Has  four  whole  and  two  fractional  surveyed  towns;  30,000 
acres  of  hardwood;  no  pine;  2,000  acres  of  hemlock;  5,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  5,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Portage — Has  two  whole  surveyed  towns;  8,000  acres  of  hardwood;  no 
pine;  no  hemlock;  no  plains;  12,000  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Sherwood — Has  one  whole  and  two  fractional  surveyed  towns;  5,300 
acres  of  hardwood;  2,210  acres  of  pine;  5,700  acres  of  hemlock; 
2,950  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,525  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  The  hardwood  consists  of  hard  maple,  beech,  birch,  black 
ash,  elm  and  ironwood.  Pine  is  mixed  with  other  timber  and 
in  no  place  exists  by  itself;  estimate  made  by  county  surveyor. 

St.  Ignaob — Has  one  wfhole  and  five  fractional  surveyed  towns;  6,000 
acres  of  hardwood;  no  pine;  no  hemJock;  1,920  acres  of  plains 
I)artly  covered  with  bushes  and  scattering  trees;  12,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 


MACOMB  COUNTY 

Has  fourteen  organized  townships,  consisting  of  eleven  whole  and  three 
fractional  surveyed  towns;  24,738  acres  of  hard'wood;  5  acres  of  pine; 
no  hemlock;  7,200  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  10,642  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Armada — Has  1,300  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
700  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
most  of  the  timber  is  second  growth ;  the  valuable  timiber  has  been 
removed. 

Bruce — Has  1,820  acres  of  hardwood;  5  acres  of  pine;  no  hemlock;  no 
plains;  no  swamp. 

Ghbsterfield— Has  one  fractional  surveyed  town;  no  hardwood;  no 
pine;  no  hemlock;  no  plains;  no  swamp. 

Clinton — Has  700  acres  of  hardwood;  no  pine;  no  hemlock;  1,400  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  70 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Erin — Has  one  fractional  surveyed  town;  809  acres  of  hardwood,  con- 
sisting of  oak,  ash,  elm,  basswood,  hickory  and  maple;  no  pine; 
no*  hemlock;  100  acres  of  plains  partly  covered  wirtih  bushes  or 
scattering  trees;  312  acres  of  swamp  or  marsh. 

Harrison — Has  one  fractional  surveyed  town;  200  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp. 

Lbnox — Has  4,200  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Macomb — Has  2,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
500  acres  of  swamp  partly  covered  with  small  timiber  and  bushes. 

Ray — Has  250  acres  of  hardwood;  no  pine;  no  hemlock;  1,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  250  acres 
of  swamp  partly  covered  with  small  timber  and  bushes;  varieties 
of  hardwood  are  elm,  basswood,  beech  and  hard  maple. 
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Richmond— Has  1,430  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres 
of  plains  partly  covered  with  buethes  and  scattering  trees;  no 
swamp. 

Shblby — ^Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  2,600  acres 
of  plains  partly  covered  with  burties  and  scattering  trees;  3,200 
acres  of  swamp  partly  covered  with  small  timber  and  bashes. 

Sterling — Has  6,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
810  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 
mu<ch  timber  has  been  destroyed  by  cyclones. 

Warrbn — Has  2,000  acres  of  hardwood,  consisting  of  oak,  elm,  as^h,  bass- 
wood,  beech,  maple,  and  hickory;  no  pine;  no  hemlock;  1,900 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,800  acres  of  swamp  covered  with  willow,  tamarack  and  poplar. 

Washington — Has  1,529  aeres  of  hardwood,  consisting  of  oak,  elm,  bass- 
wood,  maple  and  beech;  no  pine;  no  hemlock;  no  plains;  no 
'Swamp. 

MANISTEE   COUNTY 

Has  twelve  organized  townships,  consisting  of  thirteen  whole  and  five  frac- 
tional surveyed  towns;  43,668  acres  of  hardwood;  6,527  acres  of  pine; 
12,813  acres  of  hemlock;  90,307  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  14,764  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Arcadia — Has  one  fractional  surveyed  town;  420  acres  of  hardwood,  con- 
sisting of  maple,  elm,  basswood,  beech  and  ash,  with  hemlock 
interspersed;  no  pine;  no  hemlock;  no  plains;  680  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Bbar  Lakb — Has  5,860  acres  of  hardwood;  no  pine;  500  acres  of  hemlock; 
no  plains;  640  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Brown — Has  three  whole  surveyed  towns;  4,685  acres  of  hardwood,  con- 
sisting of  maple,  beech,  elm,  birch,  ash  and  basswood ;  1,580  acres 
of  pine;  no  hemlock;  32,000  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  3,930  acres  of  swamp  covered  with 
cedar  and  tamarack;  hemlock  interspersed  among  the  hardwood. 

Clbon — ^Has  6,154  a<;res  of  hardwood;  no  pine;  500  acres  of  hemlock; 
7,827  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  894  acres  of  swamp  partly  covered  with  small' timber  and 
bushes. 

Filer — Has  one  fractional  sun^eyed  town;  1,000  acres  of  hardwood;  no 
pine;  no  hemlock;  4  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  500  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Manistee — Has  two  fractional  surveyed  towns;  145  acres  of  hardwood; 
no  pine;  no  hemlock;  i 6,700  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  no  swamp. 

Maple  Grove — Has  1,840  acres  of  hardwood,  with  some  hemlock  inter- 
spersed; 820  acres  of  pine;  3,160  acres  of  hemlock;  5,760  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  5,400  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 
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Marilla — Has  10,580  acres  of  hardwood,  with  hemlock  interspersed; 
1,280  acres  of  pine;  no  hemlock;  6,400  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  1,280  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Onbkama — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine;  no 
hemlock;  2,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  500  acres  of  swamp  partly  covered  with  small  timber 
and  bushefi.  What  tim*ber  has  not  been  c'hopped  has  been 
destroyed  by  winds  and  fire. 

Plbasanton — Has  3,500  acres  of  hardwood;  no  pine;  200  acres  of  hem- 
lock; 6,000  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  no  swamp;  lumbering,  wind  storms  and  fire  have  played 
sad  havoc  with  the  once  beautiful  forests  in  this  township. 

Spbingdale — Has  9,172  acres  of  hardwood,  consisting  of  maple,  elm, 
basswood  and  cherry;  no  pine;  5,172  acres  of  hemlock;  6,356  acres 
of  plains  partly  covered  with  bushes  or  scattering  trees;  no  swamp. 

Stbonach — Has  one  fractional  surveyed  town;  312  acres  of  hardwood; 
2,847  acres  of  pine,  with  hemlock  interspersed;  3,281  acres  of  hem- 
lock; 7,260  acres  of  plains  covered  with  scnib  oak,  cedar,  small 
hemlock,  black  ash  and  elm;  940  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 


MARQUETTE  COUNTY 

Has  sixteen  organised  townships,  oonisisting  of  forty-six  whole  and  eleven 
fractional  surveyed  towns;  269,11)5  acres  of  hardwood;  85,690  a«res 
of  pine;  90,006  acres  of  hemlock;  240,112  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  180,166  acres  of  swamp  partly  covered 
wirth  small  tim'ber  and  bushes.  This  i«  less  the  town^ip  of  Cham- 
pion. 

Champion — Has  four  whole  and  two  fractional  towns.  The  supervisor 
failed  to  return  the  acres  of  various  kinds  of  timiber  or  to  make 
any  estimate  of  the  same. 

Chocolay — Has  two  fractional  -surveyed  towns;  16,000  acres  of  hard- 
wood, with  hemlock  interspersed;  no  pine;  5,000  acres  of  hem- 
lock; 26,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  5,000  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Ely — Has  four  whole  surveyed  towns;  10,000  acres  of  hardwood;  8,400 
acres  of  pine;  2,500  acres  of  hemlock;  45,000  acres  of  plains  partly 
covered  with  busihes  and  scattering  trees;  22,160  acres  of  swamp 
partly  covered  with  small  timber  and  bu-srties. 

Forsyth — Has  nine  whole  surveyed  towms;  45,045  acres  of  hardwood, 
consisting  of  maple,  birch  and  elm,  with  some  pine  and  hemlock 
intei'sperised ;  11,420  acres  of  pine;  24,506  acres  of  hemlock;  76,605 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
49,500  acres  of  swamp  partly  covered  with  small  timlber  and 
bushes. 
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Humboldt — Has  two  whole  and  one  fractional  surveyed  towns;  75  acres 
of  hardwood;  1,000  acres  of  pine;  1,400  acres  of  hemlock;  1,500 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
4,000  acres  of  swamp  partly  covered  with  small  timt^r  and 
bu-shes. 

IsHPBMiNG — Has  three  whole  and  three  fractional  surveyed  towns;  40,000 
acres  of  hardwood,  with  pine  and  hemlock  interspersed;  20,000 
acres  of  pine;  4,000  acres,  of  hemlock;  5,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  5,000  acres  of  swamp 
partly  covered  with  small  timiber  and  bu^es.' 

Marquette — Has  five  fractional  surveyed  towns;  24,630  acres  of  hard- 
wood; 3,100  acres  of  pine;  8,600  acres  of  hemlock;  no  plains;  4,100 
acres  of  swamp  partly  covered  with  cedar  and  hemlock. 

MicHiOAMME — Has  four  whole  and  two  fractional  surveyed  towns;  50,000 
acres  of  hardwood;  15,000  acres  of  pine;  no  hemlock;  no  plains; 
no  swamp. 

Negaunee — Has  three  fractional  surveyed  towns;  2,560  acres  of  hard- 
wood; no  pine;  no  hemlock;  19,566  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  4,480  acres  of  swamp  covered 
with  an  inferior  quality  of  cedar,  «pruce  and  balsam;  hardwood 
coosists  chiefly  of  scrubby  maple  and  birch. 

Bepublic — Has  three  whole  and  one  fractional  surveyed  towns;  27,000 
acres  of  hardwood;  25,000  acres  of  pine;  no  hemlock;  10,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  15,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

BiCHMOND — Has  one  whole  and  one  fractional  surveyed  town;  2,835  acres 
of  hardwood;  10  acres  of  pine;  no  hemlock;  16,221  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  226  acres  of 
swamp  covered  with  cedar,  spruce  and  tamarack. 

Sands — Has  two  whole  surveyed  towns;  3,280  acres  of  hardwood,  with 
a  small  amount  of  pine  and  hemlock  interspersed;  no  pine;  no 
hemlock;  39,680  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  no  swamp. 

Standish — Has  two  whole  surveyed  towns;  15,000  acres  of  hardwood; 
no  pine;  15,000  acres  of  hemlock;  no  plains;  15,000  acres  of  swamp 
X>artly  covered  with  small  timber  and  bushes. 

TiLDBN — Has  two  whole  and  one  fractional  surveyed  towns;  680  acres 
of  hardwood;  1,760  acres  of  pine;  no  hemlock;  1,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  4,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Turin — ^Has  four  surveyed  towns;  20,000  acres  of  hardwood;  no  pine; 
20,000  acres  of  hemlock;  no  plains;  51,700  acres  of  swamp,  prin- 
cipally covered  with  spruce  and  cedar. 

Wbst  Branch — Has  12,000  acres  of  hardwood;  no  pine;  9,000  acres  of 
hemlock;  540  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  no  swamp. 
87 
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MASON  COUNTY 

Has  thirteen  organized  townships,  consisting  of  twelve  whole  and  four 
fractional  surveyed  towns;  43,746  acres  of  hardwood;  13,912  acres  of  pine;. 
4,360  acres  of  hemlock;  91,522  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  33,397  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Amber — Has  one  fractional  surveyed  town;  1,000  acres  of  hardwood;  no 
pine;  no  hemlock;  1,000  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  1,040  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Branch — Has  two  whole  surveyed  towns;  695  acres  of  hardwood;  1,400 
acres  of  pine;  no  hemlock;  35,581  acres  of  plains  covered  with  sec- 
ond growth  timber  prevented  from  growing  by  forest  fires;  1,660 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Custer — Has  500  acres  of  hardwood;  no  pine;  no  hemlock;  10,300  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  4,000  acres 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Eden — Has  800  acres  of  hardwood;  600  acres  of  pine;  200  acres  of  hem- 
lock; 10,000  acres  of  plains  partly  covered  with  bushes  and  scatter* 
ing  trees;  2,000  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Free  Soil — Has  two  whole  surveyed  towns;  15,025  acres  of  hardwood; 
2,621  acres  of  pine;  80  acres  of  hemlock;  12,121  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  600  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Grant — Has  one  whole  and  one  fractional  surveyed  town;  3,500  acres  of 
hardwood;  no  pine;  2,500  acres  of  hemlock;  14,000  acres  of  plains- 
partly  covered  with  bushes  and  scattering  trees;  7,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Hamlin — Has  one  fractional  surveyed  town;  1,760  acres  of  hardwood; 
8,631  acres  of  pine,  interspersed  with  hemlock,  hardwood  and 
cedar;  640  acres  of  hemlock;  6,020  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  300  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Pere  Marquette — Has  four  fractional  surveyed  towns;  2,000  acres  of 
hardwood,  with  some  hemlock  interspersed;  no  pine;  no  hemlock; 
no  plains;  250  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

RiVERTON — Has  1,585  acres  of  hardwood,  consisting  principally  of  beech, 
maple  and  ash,  with  some  hemlock  mixed;  no  pine;  no  hemlock;  no 
plains;  927  acres  of  swamp  partly  covered  with  small  timber  and' 
bushes. 

Sheridan — Has  980  acres  of  hardwood,  consisting  principally  of  beech 
and  maple,  with  some  oak;  640  acres  of  pine;  no  hemlock;  no 
plains;  300  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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Sherman — Has  5,390  acres  of  hardwood,  consisting  of  maple,  beech,  elm, 
ash  and  basswood,  hemlock  is  scattered  all  throughout  on  sandy 
ridges;  20  acres  of  pine;  6J.0  acres  of  hemlock;  no  plains;  11,940 
acres  of  swamp  partly  covered  with  small  timber. 

Summit — Has  one  fractional  surveyed  town;  1,000  acres  of  hardwood;  no 
pine;  no  hemlock;  2,500  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees ;  500  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Victory — Has  9,511  acres  of  hardwood;  no  pine;  300  acres  of  hemlock; 
no  plains;  2,880  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

MECOSTA  COUNTY 

Has  sixteen  organized  townships;  29,869  acres  of  hardwood;  10  acres  of 
pine;  13,527  acres  of  hemlock;  66,045  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  18,567  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

iETNA — Has  300  acres  of  hardwood;  no  pine;  5  acres  of  hemlock;  12,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
300  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Austin — Has  500  acres  of  hardwood;  no  pine;  no  hemlock;  12,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  200  acres 
of  swamp  partly  covered  with  smiall  timiber  and  bushes. 

Bio  Rapids — Has  1,180  acres  of  hardwood;  no  pine;  no  hemlock;  4,302 
acres  of  plains  partly  covered  with  bu^es  and  scattering  trees; 
no  swamp. 

Chippewa — Has  4,180  acres  of  hardwood,  principally  beech  and  maple; 
no  pine;  1,680  acres  of  hemlock;  7,860  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  1,500  acres  of  swamp  partly 
covered  with  small  timber  and  bushes;  hemlock  and  hardwood 
considerably  mixed  and  hard  to  classify. 

Ck>LFAX — Has  675  acres  of  hardwood,  principally  beech  and  maple,  with 
hemlock  interspersed;  no  pine;  250  acres  of  hemlock;  no  plains; 
100  acres  of  swamp  partly  covered  with  small  timber  and  bufi(hes. 

Dbsbfield — Has  1,000  acres  of  hardwood;  10  acres  of  pine;  200  acres  of 
hemlock;  100  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees ;  3,000  acres  of  swamp  partly  covered  with  small  tim* 
ber  and  bushes. 

Fork — ^Has  3,450  acres  of  hardwood;  no  pine;  1,852  acres  of  hemlock;  no 
plains;  200  acres  of  swamp  covered  with  black  ash  and  cedar. 

Grant — Has  3,660  acres  of  hardwood;  no  pine;  1,340  acres  of  hemlock; 
6,400  acres  of  plains  i>artly  covered  witlh  bushes  and  scattering 
trees;  1,840  acres  of  swamp  partly  covered  with  small  tim'ber  and 
bushes;  estimated  by  the  supervisor. 

ORBB9f — Has  5,120  acres  of  hardwood;  no  pine;  2,560  acres  of  hemlock; 
5,120  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  2,560  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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HiNTON — ELas  2,783  acres  of  hardwood,  consisting  of  beech,  maple  and 
a  very  little  oak;  no  pine;  340  acres  of  hemlock;  9,963  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  3,337  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Martiny — Has  800  acres  of  hardwood;  no  pine;  700  acres  of  hemlock;  no 
plains;  900  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  old  pine  landfl  are  growing  up  with  poplar  and  cherry, 
which,  if  not  injured  by  fire,  will  be  quite  valuable  before  many 
years. 

Mbcosta — Has  4,000  acres  of  hardwood;  no  pine;  1,000  acres  of  hemlock; 
6,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

MiLLBROOK — Has  400  acres  of  hardwood;  no  pine;  600  acres  of  hemlock; 
no  plains;  500  acres  of  swamp  partly  covered  with  small  timber 
and  bushes;  some  scattering  pine  mixed  among  the  hemlock. 

Morton — Has  75  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  300 
acres  of  swamp  partly  covered  with  small  timber  and  bushes, 
mostly  pine  stump  land,  timber  taken  off;  timber  should  be  cul- 
tivated in  this  section  of  Michigan. 

Shuridan — Has  900  acres  of  hardwood;  no  pine;  3,000  acres  of  hemlock, 
somewhat  mixed  with  beech,  maple  and  a  little  black  ash;  no 
plains;  530  acres  of  swamp,  mostly  covered  with  cedar. 

Wheatland — Has  856  acres  of  hardwood,  consisting  of  maple,  beech, 
black  ash  and  elm,  with  some  hemlock  interspersed;  no  pine;  no 
hemlock;  2,300  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  2,300  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 


MENOMINEE  COUNTY 

Has  nine  organized  townships,  consisting  of  sixteen  whole  and  twenty- 
one  fractional  surveyed  towns;  50,740  acres  of  hardwood;  19,890  acres  of 
pine;  65,090  acres  of  hemlock;  111,260  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  74,161  acres  of  swamp  partly  covered  with 
small  tim'ber  and  bushes.  This  is  less  the  township  of  Spalding. 

Cedar viLLK — Has  four  fractional  surveyed  towns;  20,000  acres  of  hard- 
wood; 2,000  acres  of  pine;  30,000  acres  of  hemlock;  10,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  10,500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Holmes — Has  five  fractional  surveyed  towns;  4,000  acres  of  hardwood; 
5,000  acres  of  pine;  1,500  acres  of  hemlock;  50,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  15,000  acres  of 
swamjp  partly  covered  with  small  timber  and  bushes. 

Ingallston — Ha«  one  whole  and  three  fractional  surveyed  towns;  3,860 
acres  of  hardwood;  200  acres  of  pine;  3,690  acres  of  hemlock; 
12,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  18,100  acres  of  swamp  partly  covered  with  small  timber  and 
bashes. 
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Mellen — Has  one' fractional  surveyed  town;  480  acres  of  hardwood;  240 
acres  of  pine;  300  acres  of  hemlock;  8,760  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  6,761  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  Swamps  mostly 
tamarack.    Moist  of  the  valuable  timber  has  been  cut  off. 

Mbnominee — Has  four  fractional  surveyed  towns;  600  acres  of  hard- 
wood; no  pine;  2,000  acres  of  hemlock;  20,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  1,600  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  Nmrly  all  timber 
destroyed  by  forest  flres. 

Mbtbr — Has  two  whole  and  one  fractional  surveyed  towns;  20,000  acres 
of  hardwood;  500  acres  of  pine;  25,000  acres  of  hemlock;  no  plains; 
2,000  aci-es  of  swamp  partly  covered  with  ^mall  timber  and 
bushes.  Considerable  of  the  large  and  better  class  of  hardwood 
has  been  cut  and  is  being  replaced  by  a  second  growth. 

Nadbau — Has  two  whole  and  one  fractional  surveyed  towns;  1,800  acres 
of  hardwood;  lOOiacres  of  pine;  1,600  acres  of  hemlock;  1,500  acres 
of  plains  partly  covered  with  bushes  and  small  trees;  1,400  acres 
of  swamp  partly  covered  with  small  timber  and  bui^hes. 

Spalding — Has  eight  whole  and  one  fracional  surveyed  towns.  There 
are  about  two  tovnis  that  are  settled  and  the  other  six  and  one- 
half  are  forest  lands  covered  with  pine,  hemlock,  cedar,  tamarack 
and  some  with  scattering  trees  and  bushes  on  most  of  which  the 
valuable  timber  has  been  removed.  It  would  be  impossible  for 
me  to  give  you  an  estinnate  of  each  kind  of  timber  or  the  numiber 
of  acres  of  the  different  kinds,  as  it  would  cost  a  great  deal  to 
look  it  up. 

Stephenson — Has  three  whole  and  five  fractional  surveyed  towns;  no 
hardwood ;  11 ,850  acres  of  pine ;  1,000  acres  of  hemlock ;  9,000  acres 
of  plains  partly  covered  with  bushes  and  soattering  trees;  18,800 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

MIDLAND  COUNTY 

Has  sixteen  organized  townships;  42,263  acres  of  hardwood;  no  pine; 
720  acres  of  hemlock ;  53,541  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  52,483  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Edbnville — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  13,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
360  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Geneva — Has  1,400  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
16,000  acres  of  swamp  partly  covered  with  small  timber  and 
buBhes. 

Grebndale — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  100 
acres  of  swamp  partly  covered  with  small  timber  and  bu»hes.  This 
township  was  at  one  time  all  pine  and  hemlock  forest  but  it  is  now 
lumbered  off  and  nothing  but  stump  land  remains.* 

'TUt  ttomp  land  thoold  baTe  been  olastifled  at  **  plaint." 
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Homer — Has  800  acres  of  hardwood;  no  pine;  no  hemlock;  10,539  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  1,200 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Hope — ^Has  2,100  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

20  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Ingersoll — Has  no  hardwood;  no  pine;  no  hemlock;  1,820  acres  of  plains 

partly  covered  with  bushes  and  scattering  trees;  1,660  acres  of 

swamp  partly  covered  with  small  timber  and  bushes.    All  timber 

has  been  removed. 
Jasper — Has  2,804  acres  of  hardwood;  no  pine;  no  hemlock;  6,000  acres 
'    of  plains  partly  covered  with  bushes  and  scattering  trees;  6,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushes.    The 

timber  is  valuable  hard^wood  interspersed  in  some  instances  with 

hemlock  and  pine,  with  but  very  little  of  either. 
Jerome — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

2,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Larkin — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  12,000  of 

plains  partly  covered  with  buEfhes  and  scattering  trees;  2,000  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Lee — Has  10,849  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

What  valuable  timber  has  not  been  removed  has  been  nearly  all 

destroyed  by  forest  fires. 
Lincoln — Has  410  acres  of  hardwood;  no  pine;  no  hemlock;  6,500  acres  of 

plains  partly  covered  with. bushes  and  scattering  trees;  7,063  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Midland — Has  no  hardwood;  no  pine;  no  hemlock;  682  acres  of  plains 

covered  with  scattering  as'h,  elm  and  oak;  8,800  acres  of  swamp 

covered  with  a  scrubby  growth  of  poplar  and  willow. 
MiLr>s — Has  3,100  acres  of  hardwood,  consisting  principally  of  elm,  soft 

maple  and  ash;  no  pine;  120  acres  of  hemlock;  no  plains;  5,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Mt.  Haley — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  3,000 

acres  of  i^lains  partly  covered  with  bushes  and  scattering  trees; 

600  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Valuable  timber  has  all  been  cut. 
Pouter — Has  8,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

500  acres  of  swamp  partly  covered  with  small  timber  and  bushes; 

Nothing  but  small  and  second  growth  timber  remain  in  township. 

What  large  timber  has  not  been  lumbered  off  has  been  destroyed 

by  fire. 
Wakren — Has  5,000  acres  of  hardwood;  no  pine;  600  acres  of  hemlock; 

no  plains;  100  acres  of  swamp  partly  covered  with  small  timber  and 

bushes.     Hardwood  land  not  heavily  timbered. 
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MISSAUKEE  COUNTY 

Has  thirteen  organized  townships,  consisting  of  sixteen  whole  surv^ed 
towns;  has  91,294  acres  of  hardwood;  10,912  acres  of  pine;  21,280  acres  of 
hemlock;  112,555  aicres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  46,245  acres  of  swamp  partly  covered  with  small  timber  fmd 
bnishes. 

-Etna — Has  15,000  acres  of  hardwood;  no  pine;  1,000  acres  of  hemlock; 
no  plains;  500  acres  of  swamp  partly  co^jered  with  small  timber 
and  bushes.  The  valuable  timber  in  this  township  is  nearly  all 
gone. 

Bloomfield — Has  7,135  acres  of  hardwood;  40  acres  of  pine;  no  hemlock; 
12,400  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,600  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  Part  of  the  standing  hardwood  has  had  the  best  timber 
cut  off  or  destroved  bv  fire. 

BuTTERFiELD — Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  9,000 
acres  of  plains  partly  covered  "witti  bushes  and  scattering  trees; 
9,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
What  valuable  timber  has  not  been  cut  has  been  nearly  all  de- 
stroyed by  fire. 

Caldwell — Has  3,520  acres  of  hardwood;  1,507  acres  of  pine;  600  acres 
of  hemlock;  10,544  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  100  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  Saw  timber  has  been  removed  from  part  of  the 
hardwood,  hemlock  has  been  injured  by  fire. 

Olam  Union — Has  two  whole  surveyed  towns;  3,440  acres  of  hardwood, 
consisting  principally  of  maple  and  beech  with  some  elm  and  bass- 
wood,  a  little  hemlock  interspersed;  no  pine;  no  hemlock;  24,331 
acres  of  plains  partly  covered  with  buBhes  and  scattering  trees; 
7,450  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

PoBEST — Has  4,040  acres  of  hardwood,  consisting  of  maple,  beech,  bass- 
wood,  birch  and  elm;  150  acres  of  pine;  320  acres  of  hemlock;  4,300 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
700  acres  of  swamp  partly  covered  with  small  cedar,  tamarack 
and  ash. 

Lake — Has  one  surveyed  township;  5,000  acres  of  hardwood;  600  acres 
of  pine;  no  hemlock  standing  by  itself;  3,000  acres  of  plains 
covered  with  bushes  and  small  timber,  liable  to  be  destroyed  as 
leaves  and  grass  accumulate.  It  also  has  about  1,000  acres  of 
swamp  covered  with  cedar,  tamarack  and  bushes.  This  estimate 
was  made  by  County  Surveyor  Richardson,  the  supervisor  failing 
to  respond  to  any  communication  sent  him. 

Norwich — Has  two  whole  surveyed  towns;  12,000  acres  of  hardwood; 
8,000  acres  of  pine;  2,000  acres  of  hemlock;  15,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  7,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  The  hemlock 
in  this  township  is  nearly  worthless,  and  part  of  the  pine  has  been 
damaged  by  fire. 
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PiONEBR — Has  13,379  acres  of  hardwood;  615  acres  of  pine;  no  hemlock; 
no  plains;  150  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Rbeder — Has  2,000  acres  of  hardwood;  no  pine;  2,000  acres  of  hemlock; 
14,000  acres  of  plains  partly  covered  with  bushes  amd  scattering 
trees;  2,000  acres  of  swamp  covered  with  a  good  quality  of  cedar. 
The  timber  in  this  township  has  been  severely  damaged  by  fire. 

Richland — Has  6,G80  acres  of  hardwood;  no  pine;  5,600  acres  of  hemlock; 
4,180  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  125  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  The  hardwood  in  this  township  is  in  a  good  condition* 
but  the  hemlock  has  been  greatly  injured  by  forest  fires. 

Riverside — Has  one  surveyed  township;  12,400  acres  of  hardwood;  no 
pine;  1,800  acres  of  hemlock;  3,000  acres  of  plains  covered  only 
with  bushes  and  worthless  timber;  2,000  acres  of  swamp  covered 
with  cedar  tamarack  and  bushes.  The  hardwood  has  some  ash 
and  hemlock  interspersed,  the  principal  timber  being  maple,  beech 
and  elm.  This  estimate  was  made  by  County  Surveyor  Richardson, 
the  supervisor  failing  to  respond  to  any  communication  sent  him. 

West  Branch — Has  two  whole  surveyed  towns;  5,500  acres  of  hardwood; 
no  pine;  7,960  acres  of  hemlock;  12,800  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  14,620  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  Most  of  the  first- 
class  hardwood  and  cedar  have  been  cut.  Part  of  hemlock  burned 
over  in  1895. 

MONROE   COUNTY 

Has  fifteen  organized  town8hix)s,  consisting  of  13  whole  and  four 
fractional  surveyed  towns;  31,316  acres  of  hardwood;  no  pine;  no  hem- 
lock; 5,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  8,265  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Ash — Has  3,245  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  105 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Bedford — Has  4,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp.  A  greater  part  of  the  standing  timber  is  oak  openings, 
the  balance  consists  of  oak,  hickory  and  elm. 

Bkrun — Has  two  fractional  surveyed  towns;  1,500  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  100  acres  of  swamp  partly  covered 
with  small  timber  and  bushes.  Timber  is  dying  rapidly.  It  con- 
sists of  oak,  beech,  maple,  hickory,  elm,  ash  and  basswood. 

Dundee — HaiS  one  whole  'and  part  of  another  surveyed  town ;  3,000  acres 
of  hardwood,  no  pine;  no  hemlock;  no  plains;  2,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Erie — Has  one  fractional  surveyed  town;  250  acres  of  hardw^ood;  no 
pine;  no  hemlock;  no  plains;  no  swamp. 

Exeter — Has  1,616  acres  of  hardwood;  no  pine;  no  hemlock;  2,500  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  340 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Pbbnchtown — Has  one  whole  and  one  fractional  surveyed  town;  3,000 
acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  2,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  Rtanding 
limber  consists  of  elm,  ash,  oak,  hickory,  poplar  and  willow. 

Ida — Has  G,170  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  no 
swamp.  Two-thirds  of  timber  reported  consists  of  oak  openings; 
balance  consists  of  oak,  elm,  hickory,  ash,  basswood,  maple  and 
black  walnut.    Greater  part  of  valuable  timber  has  been  removed. 

La  Salle — Has  a  part  of  two  surveyed  towns;  800  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  150  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

London — Has  450  acres  of  hardwood;  no  pine;  no  hemlock;  2,500  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
X'aluable  timber  nearly  all  gone. 

Milan — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Monroe — ^Is  a  part  of  three  surveyed  towns;  700  «cres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  1,500  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Raisinville — Is  a  part  of  two  surveyed  towns;  1,500  acres  of  hard- 
wood; no  pine;  no  hemlock;  500  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  200  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  * 

Summbrfield — Has  1,535  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  370  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Whitbford — Has  one  whole  and  part  of  another' surveyed  town;  2,550 
acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  no  swamp. 

MONTCALM  COUNTY 

Has  twenty  organized  towns;  20,434  acres  of  hardwood;  120  acres  of  pine; 
750  acres  of  hemlock;  32,055  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  20,273  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Bblvideke— Has  820  acres  of  hardwood;  no  pine;  100  acres  of  hemlock; 

no  plains;  360  acres  of  swamp  partly  covei*ed  with  small  timber 

and  bushes.    Valuable  timber  nearly  all  gone;  what  has  not  been 

lumbered,  has  been  destroyed  by  fire  and  wind. 
Bloomer— Has  2,750  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,500  acre?  of  swamp  partly  covered  with  small  timber  and  bushes. 
Bcshnell — Has  3,750  acres  of  hardwood;  no  pine;  no  hemlock;  3,000 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

1,250  acres  of  swamp  partly  covered  with  tamarack,  small  timber 

and  bushes. 
Cato — ^Has  800  acres  of  hardwood;  no  pine;  200  acres  of  hemlock;  no 

plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
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Obystal-  -Has  3,000  acres  af  hardwood;  no  pine;  no  hemlock;  500  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  200 

acres  of  swamp  partly  covered  with  small  timber  and  bnshes. 
Day — Has  108  acres  of  hardwood,  consisting  of  beech  and  maple  and 

some  scattering  oak  and  elm;  no  pine;  no  heml<>ck;  no  plains; 

361  acres  of  swamp  partly  covered  with  elm  and  black  ash. 
Douglass — Has  1,735  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,749  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
EuRKKA — Has  2G1  acres  of  hardwood;  no  pine;  no  hemlock;  1,255  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  898 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
EvERGRBBN — Hhs  HO  hardwood;  no  pine;  no  hemlock;  1,800  acres  of 

plains  parly  covered  with  bushes  and  scattering  hardwood  timber 

of  a  mixed  quality;  700  acres  of  swamp  covered  with  black  ash, 

tamarack  and  cedar. 
Fair  Plain — Has  1,200  acres  of  hardwood;  80  acres  of  pine;  no  hemlock; 

no  plains;  500  acres  of  swamp  partly  covered  with  small  timber 

and  bushes. 
Fkkuis— Has  3,425  acres  of  hardwood;  no  pine;  no  hemlock;  1,200  acres 

of  plains  i)artly  covered  with  bushes  and  scattering  trees;  1,270 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Home — Has  60  acres  of  hardwood;  no  pine;  300  acres  of  hemlock  inter- 

si>ersed  with  other  timber;  1,300  acres  of  plains  partly  covered 

with  bushes  and  scattering  trees;  2,000  acres  of  swamp  partly 

covered  with  small  timber  and  bushes. 
Maple  Valley — Has  950  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  540  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Montcalm — Has  100  acres  of  hardwood;  40  acres  of  pine;  no  hemlock; 

3,000  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  2,000  aeres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
PiBRSON — Has  J, 485  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

445  acres  of  swamp  covered  with  black  ash,  elm  and  tamarack. 

Valuable  hardwood  has  been  removed,  what  r^nains  consists  of 

beech,  oak  and  maple. 
Pine  Has  200  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  300 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Reynolds — Has  160  acres  of  hardwood,  consisting  of  beech  and  maple; 
-  no  pine;  no  hemlock;  13,800  acres  of  plains  partly  covered  with 

bushes  and  scattering  trees;  320  acres  of  swamp  covered  with 

black  ash,  poplar,  ironwood  and  tamarack. 
RiCHLAND—Has  73(>  anres  of  hardwood;  no  pine;  90  acres  of  hemlock; 

0,100  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  180  acres  of  swamp  partly  covered  with  small  timber  and 

bushes.     All  -valuable?  timber  has  been  cut. 
Sidney — Has  500  acres  of  hardwood;  no  pine;  no  hemlock;  3,000  acren 

of  plains  partly  covered  Avith  bushes  and  scattering  trees;  5,000 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


FOURTEENTH    ANNUAL    REPORT.  299 

AV INFIELD — ^Has  400  acres  of  Lardwood;  no  pine;  no  hemlock;  1,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  300 
acres  of  swamp  partly  covered  with  small  tim|)er  and  bushes. 
Nearly  all  the  hardwood  has  been  sorted  over. 


MONTMORENCY  COUNTY 

Has  seven  organized  townships,  consisting  of  sixteen  whole  surveyed 
townB;  58,853  a'cres  of  hardwood;  12,780  acres  of  pine;  15,330  ajcres  of 
bemlock;  166,696  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  41,540  aicres  of  swamp  partly  covered  with  small  timber  amd 
boehes. 

Albert — Has  two  whole  surveyed  towns;  900  acres  of  hardwood;  5,000 
acres  of  pine;  no  hemlock;  30,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  7,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  Hemlock  interspersed 
amon^  the  hardwood.    All  good  timber  cut  years  ago. 

Brilet — Has  part  of  two  surveyed  towns;  16,300  acres  of  hardwood; 
3,000  acres  of  pine;  1,650  acres  of  hemlock;  7,500  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  1,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

HiLrLMAN — Has  three  whole  surveyed  towns;  2,940  acres  of  hardwood; 
1,280  acres  of  pine;  1,920  acres  of  hemlock;  23,040  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  11,540  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Montmorency — ^Has  four  whole  and  part  of  another  surveyed  town;  520 
acres  of  hardwood;  960  acres  of  pine;  960  acres  of  hemlock;  69,120 
acres  of  plains  covered  with  bushes  and  scattering  trees;  1,000 
acres  of  SAvamp  partly  covered  with  small  timber  and  bushes. 
Hemlock  interspersed  among  the  maple  and  beech. 

Bust — Has  three  surveyed  towns;  15,000  acres  of  hardwood,  consisting 
chiefly  of  maple  and  beech;  no  pine;  5,000  acres  of  hemlock;  30,000 
acres  of  x)lains  partly  covered  with  bushes  and  scattering  trees; 
11 ,000  acres  of  swamp  formerly  partly  covered  with  small  timber 
and  buBhes  but  now  nearly  all  destroyed  by  fire. 

Vienna — Has  a  part  of  two  surveyed  towns;  15,600  acres  of  hardwood, 
consisting  of  maple,  beech,  elm,  basswood  and  ash;  1,040  acres  of 
pine;  5,200  acres  of  hemlock;  2,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  2,000  acres  of  swamp  i>artly 
covered  with  small  timber  and  bushes.  Hemlock  more  or  less 
intersi>ersed  among  the  hardwood. 

Whbatpield — ^Has  one  whole  and  part  of  another  surveyed  town ;  7,593 
acres  of  hardwood;  1,500  acres  of  pine;  600  acres  of  hemlock; 
5,036  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  8,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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MUSKEGON  COUNTY 

« 

Has  seventeen  organized  townships  consisting  of  thirteen  whole  and 
four  fractional  surveyed  town®.  Without  the  township  of  Fruitport  it 
has  22,405  acres  of  hardwood;  355  acres  of  pine;  470  acres  of  hemlock; 
91,690  acres  of  plains  partly  covered  with  bushes  and  ecattering  trees; 
21,220  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Blue  Lake — Has  2,000  acres  of  hardwood;  120  acres  of  pine;  no  hemlock; 
15,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  The  hardwood  in  this  township  consists  of  lands  upon 
which  pine  formerly  stood  but  has  now  been  removed,  leaving  the 
oak  standing.    Plains  covered  with  oak  bushes. 

Casinovia — Has  2,115  acres  of  hardwood;  no  pine;  no  hemlock;  2,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
2,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Cedar  Creek — Has  3,500  acres  of  hardwood;  no  pine;  no  hemlock; 
11,210  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  The  greater  part  of  the  valuable  timber  has  been 
removed. 

Dalton — Has  4,866  acres  of  hardwood,  consisting  principally  of  thrifty, 
dense  "oak  openings^"  with  some  ash,  elm  and  pepperage;  40  acres 
of  pine;  no  hemlock;  3,840  acres  of  plains  sparsely  covered  with 
jack  pine;  no  swamp. 

Egglbston — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  12,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
2,000  acres  of  swamp  partly  covered  with  sulall  timber  and  bushes. 

Fruitland — Has  190  acres  of  hardwood,  with  pine  and  hemlock  inter- 
spersed; 55  acres  of  pine;  70  acres  of  hemlock;  4,600  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  450  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Fruitport — Repeated  requests  to  the  supervisor  of  this  township  failed 
to  elicit  any  rei)ly.    There  is  but  little  timber  in  the  township. 

HoLTON — Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  14,928  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  no 
swamp. 

Lakbton — Has  one  fractional  surveyed  town;  566  acres  of  hardwood; 
consisting  of  oak,  beech,  ash,  elm  and  maple;  no  pine;  no  hemlock; 
728  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
no  swamp.  The  timber  in  this  township  has  been  greatly  injured 
by  forest  fires.  All  pine  and  hemlock  saw  timber  was  lumbered  off 
years  ago. 

Montague — Has  250  acres  of  hardwood;  no  pine;  no  hemlock;  4,800  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
The  pine  and  hemlock  in  this  township  is  nearly  all  gone. 
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Moorland — Has  2,620  aicres  of  haipdwood;  no  pine;  no  hemlock;  2,800 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
.3,100  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Forest  flres  have  destroyed  nearly  all  the  timber  in  this  township. 

Muskegon — Has  2,000  acres  of  hardwood;  a  large  part  of  which  consists 
of  oak  openings  covered  with  oak  grubs;  140  acres  of  pine;  300 
acres  of  hemlock;  3,400  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  5,000  acres  of  swamp  covered  with  beech, 
birch,  maple,  ash,  etc. 

Norton — Has  one  fractional  surveyed  town;  288  acres  of  hardwood;  no 
pine;  no  hemlock;  6,724  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  510  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  All  the  valuable  timber  in  this  township  has 
been  removed. 

Bavenna — Has  1,240  acres  of  hardwood;  no  pine;  100  acres  of  hemlock; 
1,800  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  no  swamp  timber.  There  is  some  swamp  in  this  township 
with  no  tim'ber  or  bushes  on  it. 

Sullivan — Has  one  fractional  surveyed  town;  80  acres  of  hardwood;  no 
pine;  no  hemlock;  2,560  acres  of  plains,  growing  up  with  oak 
grubs;  2,560  acres  of  swamp  covered  with  tamarack  and  black  ash. 
The  timiber  in  this  township  was  formerly  hemlock  which  is  now 
all  gone. 

Whitehall — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine; 
no  hemlock;  1,600  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  700  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  All  the  valuable  timber  in  this  township  is 
gone. 

White  Eiver — Has  290  acres  of  hardwood;  no  pine;  no  hemlock;  3,700 
acres  of  plains,  formerly  covered  with  pine  but  now  growing  up 
with  oak  grubs;  200  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 


NEWAYGO  COUNTY 

Has  twenty-two  organized  townships,  oonsisting  of  twenty-four  whole 
surveyed  towns;  37,265  acres  of  hardwood;  2,665  acres  of  pine;  2,221 
acres  of  'hemlock;  194,592  acres  of  plains  partly  covered  with  bushee  and 
scattering  trees;  34,942  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bulges. 

Ashland — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  6,400 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
900  acres  of  swamp  covered  with  tamarack,  elm,  black  ash,  etc. 

Barton — Has  1,400  acres  of  hardwood;  no  pine;  100  acres  of  hemlock; 
10,860  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,600  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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Bbaybr — ^Has  one  wliole  and  part  of  another  town;  4,000  acres  of  hard* 
wood;  1,580  acres  of  pine;  320  acres  of  hemlock;  12,000  acres  of 
plains  partly  covered  with  bashes  and  scattering  trees;  1,500* 
acres  of  -swamp  partly  covered  with  mnall  timber  and  bushes. 

Bia  Praibib — ^Has  1,920  acres  of  hardwood;  120  a!cres  of  pine;  no  hem- 
lock; 1,200  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  300  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Bbidobton — Has  1,705  acres  of  hardwood,  consisting  principally  of 
maple  and  beech;  no  pine;  741  acres  of  hemlock;  15,180  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  6  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Brooks — Has  no  hardwood;  no  pine;  no  hemlock;  16,200  acres  of  plains 
covered  with  scrub  oak;  no  swamp. 

Oboton — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  no  swamp; 
Nearly  all  of  the  township  that  is  not  improved  farms  is  pine 
stump  land. 

Dayton — Has  2,864  acres  of  bardwood;  5  acres  of  pine;  40  acres  of  hem- 
lock; 40  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  100  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Denver — Has  620  acres  of  hardwood;  no. pine;  50  acres  of  hemlock;  no 
plains;  600  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Enslby — Has  no  hardwood;  no  pine;  no  hemlock;  900  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  200  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

EvBBBTT — ^Has  15,200  acres  of  hardwood;  no  pine;  no  hemlock;  1,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees;. 
2,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Garpibld— Has  728  acres  of  h;ardwood;  no  pine;  no  hemlock;  2,138  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  12^ 
lacres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Good  WELL — Has  640  acres  of  hardwood;  no  pine;  360  acres  of  hemlock;. 
17,145  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  5,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    About  one-fourth  of  plains  covered  with  oak  grubs. 

Grant — Has  2,000  acres  of  hardwood;  240  acres  of  pine  and  hemlock 
mixed;  5,120  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  8,000  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Home — Has  one  whole  and  part  of  another  town;  165  acres  of 
wood;  320  acres  of  pine;  45  acres  of  hemlock;  22,246  acres  of 
plains  partly  covered  with,  bushes  and  scattering  trees;  1,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Nearly  all  valuable  timber  has  been  removed. 

Lincoln — Has  8  acres  of  hardwood;  no  pine;  no  hemlock;  20,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Timber  has  nearly  all  been  destroyed  by  fire. 
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Monroe — Has  one  wliole  and  part  of  another  town;  500  acres  of 
hardwood;  no  pine;  40  acres  of  hemlock;  5,000  acres  of  plains 
X>artly  covered  with  bushes  and  scattering  trees;  10,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  Swamp- 
land has  a  growth  of  small  timber,  such  as  tamarack,  ash,  elm 
and  cedar,  which  will  be  large  enough  to  lumber  in  a  few  years. 

Norwich — Has  865  acres  of  hardwood;  640  acres  of  pine;  no  hemlock;. 
19,019  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  260  acres  of  swamp  partly  covered  with  small  timber  and 
bashes. 

Shbridan — Has  950  acres  of  hardwood;  no  pine;  25  acres  of  hemlock; 
2,700  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  750  a^res  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Sherman — Has  700  acres  of  hardwood;  no  pine;  no  hemlock;  17,640  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  100 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Troy — Has  one  whole  and  part  of  another  town;  a  very  little  hardwood; 
no  pine;  a  small  amount  of  scattering  hemlod^;  1,920  acres  of 
plains  partly  csovered  with  bushes  and  scattering  trees;  Ao  swamp. 

Wilcox — Has  1,000  acres  of  hardvrood;  no  pine;  500  acres  of  hemlock; 
17,884  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,500  acres  of  swamp  partly  covered  with  small  tim:ber  and 
bushes. 

OAKLAND  COUNTY 

Has  twenty-five  organized  townships;  56,544  acres  of  hardwood;  20  acres 
of  pine;  no  hemlock;  11,289  acres  of  plains  partly  covered  with  bushes 
and  scattering  tress;  51,325  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Addison — H'as  2,520  acres  of  hardwood;  20  acres  of  pine;  no  hemlock; 
2,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    All  valuable  timber  has  been  removed. 

Avon — Ha«  4,353  acres  of  hardwood;  no  pine;  no  hemlock;  814  acres 
of  plains  partly  covered  with  small  timber  and  bushes;  1,000  acres 
of  swamp  partly  covered  with  small  timber  and  bushes;  the  hard- 
wood timber  is  all  second  growth  oak. 

Bloomfibld— Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  250  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Brandon — Has  3,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Commerce — Has  1,225  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  750  acres  of  swamp,  principally  covered  with  tamarack. 
Hardwood  has  been  largely  cut,  what  remains  is  mostly  second* 
growth  oak. 
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Farmington — Has  2,614  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  248  acres  of  swamp  partly  covered  with,  small  timber  and 

bushes.    Timber  nearly  all  oak,  beech  and  maple;  a  few  basswood 

and  elm. 
Groveland — Has  2,880  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  2,700  acres  of  swamp  partly  covered  with  small  timber 

and  bushes. 
Highland— Has  1,636  acres  of  hardwood,  consisting  chiefly  of  scrub  oak 

and  hickory;  no  pine;  no  hemlock;  no  plains;  5,100  acres  of  swamp 

partly  covered  with  small  timber  and  bushes. 
Holly — Has  3,057  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

5,600  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Independence — Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  1,000 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

3,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Lyon — Has  2,600  acres  of  hardwood,  consisting  chiefly  of  oak,  beech, 

maple,  elm  and  ash;  no  pine;  no  hemlock;  975  acres  of  plains  partly 

covered  with  bushes  and  scattering  trees;  2,635  acres  of  swamp 

partly  covered  with  tamarack. 
MiLFORD — Has  1,765  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

3,875  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Timber  principally  oak,  and  excepting  about  200  acres  is  all  second 

growth. 
Novi — Has  4,000  acres  of  hardwood,  consisting  of  oak,  beech,  maple,  hick- 
ory, elm  and  ash;  no  pine;  no  hemlock;  no  plains;  2,867  acres  of 

swamp  partly  covered  with  small  timber  and  bushes. 
Oakland — Has  1,836  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

5,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Orion — Has  1,540  acres  of  hardwood,  consisting  of  oak,  hickory,  and  a 

small  amount  of  ash,  elm,  beech  and  maple;  no  pine  of  value;  no 

hemlock;  no  plains;  2,000  acres  of  swamp,  covered  more  or  less 

with  tamarack  and  cedar,  with  some  small  pine  interspersed. 
Oxford — Has  1,650  acres  of  hardwood;  a  small  amount  of  pine;  no  hem- 
lock; 400  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  1,200  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
PoNTiAC — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

400  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Rose — Has  4,000  acres  of  hardwood,  a  good  share  of  which  is  second 

growth;  no  pine;  no  hemlock;  no  plains;  3,500  acres  of  swamp 

partly  covered  with  tamarack  and  bushes. 
Royal  Oak — Has  2,500  acres  of  hardwood;  no  pine;  no  hemlock;  3,000 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Not  much  first-class  timber  in  this  township,  what  there  is  consists 

of  oak,  elm,  maple  and  ash. 
SouTHPiELD — Has  2,355  acres  of  hardwood,  consisting  of  ash,  basswood, 

beech,  elm,  hickory,  maple,  oak  and  a  little  whitewood;  no  pine; 

no  hemlock;  no  plains;  no  swamp. 
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SPRiNOFiBLD^Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  2,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Troy — Has  1,500  acres  of  hardwood,  consisting  of  beech,  maple,  oak,  elm, 
basswood,  ash,  whitewood,  black  walnut,  etc.;  no  pine;  no  hem- 
lock; 1,000  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  500  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Watbrford — Has  505  acres  of  hardwood;  no  pine;  no  hemlock;  100  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Most  of  the  timber  is  second  growth. 

West  Bloomfield— Has  3,750  acres  of  hardwood;  no  pine;  no  hemlock; 
no  plains;  1,500  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

White  Lake — ^Has  2,458  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  3,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

OCEANA   COUNTY. 

Has  sixteen  organized  townships,  consisting  of  twelve  whole  and  six 
fractional  eurveyed  towns;  46,518  acres  of  hardwood;  73  acres  of  pine; 
6,437  acres  of  hemlock;  73,997  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  13,790  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Bexona — ^Has  two  fractional  surveyed  towns;  5,000  acres  of  hardwood; 
13  acres  of  pine;  1,800  acres  of  hemlock;  3,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  no  swamp. 
Hardwood  consists  of  beech,  maple,  elm  and  basswood.  Some  pine 
interspersed  among  the  hemlock. 

Oi^YBANKS — Has  one  fractional  surveyed  town;  4,000  acres  of  hardwood; 
no  pine;  100  acres  of  hemlock;  200  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  80  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Colfax — Has  2,800  acres  of  hardwood,  nearly  all  second  growth;  no  pine; 
no  hemlock;  no  plains;  1,500  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Crystal — Has  1,590  acres  of  hardwood,  consisting  principally  of  beech 
and  miaple;  no  pine;  no  hemlock;  11,840  acres  of  plains  mostly  cov- 
ered witli  oak  grubs;  2,640  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Eldridge — Has  4,240  acres  of  hardwood;  no  pine;  600  acres  of  hemlock; 
no  plains;  200  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Ferry — Has  6,200  acres  of  hardwood;  no  pine;  no  hemlock;  8,621  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  800  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
SO 
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OoiiDEN — Has  two  fractional  surveyed  towns;  1,620  acres  of  hardwood;, 
no  pine;  no  hemlock;  9,156  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  395  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Grant — Has  490  acres  of  hardwood;  40  acres  of  pine;  ilo  hemlock;  5,740- 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees  j 
900  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Obbbnwood — Has  772  acres  of  hardwood;  no  pine;  no  hemlock;  7,600 
acres  of  plains  •pari:ly  covered  with  bushes  and  scattering  trees;  no^ 
swamp. 

Hart — ^Has  3,510  acres  of  hard;wood,  consisting  chiefly  of  maple,  elm  cmd 
beech  with  some  hemlock  interspersed;  no  pine;  160  acres  of  hem- 
lock; 3,600  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  80  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Ldavitt — ^Has  4,220  acres  of  hardwood;  no  pine;  2,950  acres  of  hemlock ;^ 
1,100  axares  of  plainfi  partly  covered  with  bushes  and  scattering 
trees;  3,220  acres  of  swamp  partly  covered  with  cedar  and  black 
ash. 

NBWFiELD^Has  1,316  acres  of  hardwood;  20  acres  of  pine;  667  acres  of 
hemlock;  no  plains;  650  acres  of  swamp  partly  covered  with  smalt 
timber  and  bushes.    Timber  greatly  injured  by  forest  fires. 

Orro^Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock,  except  as  inter- 
spersed with  hardwood;  10,740  acresi  )of  plains  partly  covered  with 
bushes  and  scattering  trees;  1,500  acres  of  swamp  partly  covered 
with  small  timber  and  bushes.  Timber  consists  of  "oak  openings'* 
covered  with  oak  grubs;  also  beech,  maple,  basswood,  elm  and 
some  hemlock. 

Pent  WATER — Has  one  fractional  sun' eyed  town;  no  hardwood;  no  pine;^ 
no  hemlock;  300  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  200  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

SpBLBY — Has  2,260  acres  of  hardwood,  with  some  hemlock  interspersed; 
no  pine;  no  hemlock,  except  as  interspersed  with  hardwood;  6,600- 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees  j 
125  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Wbarb — Has  7,000  acres  of  hardwood;  no  pine;  160  acres  of  hemlock; 
5,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  Timber  consists  chiefly  of  maple,  elm,  beech  and  bass- 
wood,  interspersed  with  scattering  hemlock. 


OGEMAW  COUNTY. 

Has  fourteen  organized  townships,  consisting  of  sixteen  whole  towns; 
64,930  acres  of  hardwood;  3,750  acres  of  pine;  6,105  acres  of  hemilock; 
93,182  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
18,170  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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BsAVEB  Lake — Has  340  acres  of  hardwood;  no  pine;  no  hemlock;  1^45 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Timber  consists  of  jack  pine^  poplar,  oak  and  hard  maple. 

Churchill — Has  1,900  acres  of  hardwood;  no  pine;  600  acres  of  hemlock; 
640  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
700  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

CuMMiNG — Has  6,000  acres  of  hardwood,  with  hemlock  interspersed;  no 
pine;  no  hemlock,  except  as  interspersed  with  hardwood;  3,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Edwards — Has  2,000  acres  of  hardwood;  no  pine;  2,000  acres  of  hemlock; 
5,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  3,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes;  hemlock  and  hardwood  mixed  throughout. 

FoBTBR — Has  one  whole  and  part  of  another  surveyed  town;  100  acres  of 
hardwood;  200  acres  of  pine;  no  hemlock;  28,897  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  1,130  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

€k>ODAR-r-Has  3,790  acres  of  hardwood;  no  pine;  505  acres  of  hemlock;  no 
plains;  3,720  acres  of  swamp,  more  or  less  covered  with  cedar  and 
hemlock;  hemlock  and  hardwood  mixed  throughout.  Valuable 
timber  »has  all  been  removed  or  destroyed  by  fires. 

Hill — Has  7,800  acres  of  hardwood,  with  hetnlock  interspersed;  no  pine; 
no  hemlock;  no  plains;  no  swamp;  fires  have  destroyed  nearly  all 
timber  that  has  not  been  lumbered  off. 

HoRTON — Has  350  acres  of  hardwood;  no  pine;  no  hemlock;  2,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  1,600  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Klacking — Has  3,800  acres  of  hardwood,  with  hemlock  interspersed; 
1,950  acres  of  pine;  no  hemlock,  except  as  interspersed  with  hard- 
wood; 15,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  320  acres  of  swamp  partly  covered  with  small  timber 
and  bushes ;  pine  is  of  second  growth.  Part  of  the  land  formerly 
covered  with  pine  is  now  grown  up  to  poplar  and  jack  pine. 

Logan — Has  250  acres  of  hardwood;  no  pine;  1,000  acres  of  hemlock;  no 
plains;  considerable  swamp  covered  with  tamarack.  Fire  has 
injured  hardwood  and  hemlock  greatly. 

Mills — Has  160  acres  of  hardwood;  400  acres  of  pine;  no  hemlock;  11,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

BiGHLAND — Has  2,000  acres  of  hardwood;  1,000  acres  of  pine;  no  hem- 
lock; no  plains;  1,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Boss — Has  one  whole  and  part  of  another  surveyed  town;  6,400  acres  of 
hardwood;  200  acres  of  pine;  2,000  acres  of  hemlock;  9,400  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  2,000  acres 
of  swamp  partly  covered  Avith  small  timber  and  bushes. 
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West  Branch — Has  two  whole  surveyed  towns;  20,040  acres  of  hardwood 
with  hemlock  interspersed;  no  pine;  no  hemlock,  except  as  Inter- 
spersed with  hardwood;  17,000  acres  of  plains;  partly  covered  with 
bushes  and  scattering  trees;  3,000  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 


ONTONAGON  COUNTY 

Has  eeven  organized  townships,  consisting  of  thirty-three  whole  and 
^ght  fractional  surveyed  towns;  205;500  acres  of  hardwood;  63,280 
acres  of  pine;  207,160  acres  of  hemlock;  17,200  acres  of  plains  partly 
covered  with  bu«hes  and  scattering  trees;  32,760  acres  of  swamp  partly 
covered  with  small  timiber  and  bushes. 

BoHBMiA — Has  three  whole  and  one  fractional  surveyed  towns;  40,000 
acres  of  hardwood,  consisting  of  maple  and  birch,  with  pine  inter- 
spersed; 2,000  acres  of  pine;  20,000  acres  of  hemlock,  with  pine 
interspersed;  no  plains;  2,000  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Carp  Lake — Has  four  whole  and  four  fractional  surveyed  towns;  about 
140,000  acres,  covered  more  or  less  with  various  kinds  of  timber, 
mixed;  some  hardwood,  some  hemlock,  some  plains,  with  eome  pine 
interspersed ;  60  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Greenland — Has  10,000  acres  of  hardwood;  2,000  acres  of  pine;  12,400 
acres  of  plains  partly  covered  with. bushes  and  soattering  trees; 
no  swamp.  Hard  and  soft  woods  are  mixed  in  about  equal  pro- 
portion in  many  parts  of  the  towns>hip.  Timber  land  estinrntes 
were  made  by  B.  F.  Chynoweth,  county  surveyor,  and  are  believed 
to  be  as  accurate  as  it  is  possible  to  make  an  estimate. 

Interior — Has  five  whole  surveyed  towns;  10,500  acres  of  hardwood, 
with  hemlock  interspersed;  2,880  acres  of  pine;  67,760  acres  of 
hemlock;  no  plains;  23,350  acres  of  ewamp  partly  covered  with 
small  timber  and  bushes. 

McMillan — Has  six  whole  surveyed  towns;  10,000  acres  of  hardwood; 
20,000  acres  of  pine;  10,000  acres  of  hemlock;  no  plains;  no  swamp. 
Timber  is  hemlock,  birch,  hard  maple,  basswood,  elm  and  pine. 

Ontonagon — Has  nine  whole  and  five  fractional  surveyed  towns;  115,000 
acres  of  hardwood;  11,400  acres  of  pine;  82,000  acres  of  hemlock; 
14,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  6,800  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  This  township  has  a  great  extent  of  unexplored  territory. 
Timber'  land  estimate  is  made  by  the  county  surveyor. 

BooKLAND — Has  two  whole  and  part  of  three  other  surveyed  towns; 
20,000  acres  of  hardwood;  25,000  acres  of  pine;  15,000  acres  of 
hemlock;  no  plains;  550  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  The  timber  is  maple,  basswood,  spruce,  birch, 
cedar,  balsam  and  hemlock  intersi)ersed  sparingly  with  soft  maple, 
poplar,  ironwood,  tamarack,  red  oak,  elm  and  black  ash. 
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OSCEOLA  COUNTY 

Has  sixteen  organized  townships;  66,611  acres  of  hardwood;  1,120  acres 
of  pine;  12,158  acres  of  hemlock;  56,280  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  20,544  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Kttbdbll — Has  1,960  acres  of  hardwood;  240  acres  of  pine;  1,460  acres 
of  hemlock;  no  plains;  4,010  acres  of  swamp  partly  covered  with 
fimall  timber  and  bashes. 

Cbdab — Has  2,000  acres  of  hardwood;  no  pine;  1,500  acres  of  hemlock; 
15,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Eyabt — ^Has  2,886  acres  of  hardwood;  no  pine;  748  acres  of  hemlock; 
5,110  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  224  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

EUbtwigk — Has  8,165  acres  of  hardwood;  40  acres  of  pine;  no  hemlock; 
no  plains;  1,260  acres  of  swamp  partly  covered  with  small  timber 
and  bushes.  Timber  is  beech,  maple,  elm,  basswood,  birch  and 
hemlock. 

HsBBBY — Has  000  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 
4,500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  100  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    This  township  was  onoe  heavily  timbered. 

HiOHLAKD — Has  10,040  jfcres  of  hardwood,  consisting  of  beech,  maple 
and  rock  elm,  mixed  with  hemlock,  ash  and  cedar;  no  pine;  3,320 
acres  of  hemlock;  no  plains;  200  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Lb  Rot — Has  6,840  acres  of  hardwood;  300  acres  of  pine;  1,520  acres  of 
hemlock;  no  plains;  2,660  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

LfNCOLN — Has  8,000  acres  of  hardwood;  500  acres  of  pine;  1,000  acres  of 
hemlock;  no  plains;  500  acres  of  swamp  covered  with  tamarack 
and  cedar. 

Mabion — Has  5,000  acres  of  hardwood;  40  acres  of  pine;  1,600  acres  of 
hemlock;  2,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  1,500  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Middle  Branch — Has  2,050  acres  of  hardwood;  no  pine;  210  acres  of 
hemlock;  5,020  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  280  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Obient — Has  1,600  acres  of  hardwood;  no  pine;  500  acres  of  hemlock;  no 
plains;  4,000  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Osceola — Has  1,380  acres  of  hardwood;  no  pine;  no  hemlock;  13,550 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,560  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Richmond — Has  2,390  acres  of  hardwood;  some  pine  and  hemlock,  inter- 
spersed among  the  hardwood;  1,100  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  1,050  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Rose  L\ke — Has  3,400  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp. 

Sherman — Has  3,000  acres  of  hardwood,  consisting  of  maple,  'elm  and 
bass  wood;  no  pine;  100  acres  of  hemlock;  no  plains;  200  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Sylvan — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  10,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  2,000 
acres  of  swamp  pai'tly  covered  with  small  timber  and  bushes. 


OSCODA  COUNTY 

Has  eight  organized  townships,  consisting  of  sixteen  whole  surveyed 
towns;  45,600  acres  of  hardwood;  21,706  acres  of  pine;  4,000  acres  of  hem- 
lock; 201,306  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  23,530  acres  of  iswamp  x>artly  covered  with  small  timber  and 
bushes. 

Atukuton — Has  no  hardwood;  160  acres  of  pine;  no  hemlock;  400  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  350 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Big  Creek — Has  500  acres  of  hardwood;  300  acres  of  pine;  no  hemlock; 
1,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

CoMiNS — Has  four  whole  surveyed  towns;  21,120  acres  of  hardwood; 
1,910  acres  of  pine;  no  hemlock,  except  as  interspersed  with  hard- 
wood; 61,140  acres  of  plains  covered  with  jack  pine,  poplar,  scrub- 
oak  and  bushes;  2,900  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  Hardwood  includes  beech,  maple,  basswood, 
birch,  oak  and  ash,  with  some  hemlock  intespersed. 

Elmer — Has  two  whole  surveyed  towns;  16,640  acres  of  hardwood,  with 
hemlock  interspersed;  1,640  acres  of  pine;  no  hemlock  forest; 
24,082  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  860  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Grkknwood — Has  two  whole  surveyed  towns;  2,000  acres  of  hardwood; 
8,496  acres  of  pine;  no  hemlock;  22,284  acres  of  plains  covered  with 
scrubby  jack  pine;  3,300  acres  of  swamp  covered  with  cedar  and 
tamarack. 

Harmon — Has  5,000  acres  of  hardwood;  9,000  acres  of  pine;  4,000  acres 
of  hemlock;  4,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  200  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Mentor — Has  four  whole  surveyed  towns;  400  acres  of  hardwood;  no 
pine;  no  hemlock;  70,000  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  1,500  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 
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Mt.  Pindus — Has  no  hardwood;  200  acres  of  pine;  no  hemlock;  21,490 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
720  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


OTSEGO  COUNTY 

Has  nine  organized  townships,  consisting  of  fifteen  whole  surveyed 
towns;  144,939  acres  of  hardwood;  17,266  acres  of  pine;  6,965  acres  of 
b^emlock;  66,983  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  20,660  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Bagley — ^Has  3,500  acres  of  hardwood;  no  pine  nor  hemlock  of  any 
value;  12,000  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  400  acres  of  swamp  covered  with  willow  bushes  and 
coarse  grass.  Most  of  the  valuable  hardwood  has  been  taken  out — 
hemlock  interspersed  among  the  hardwood  also  been  cut  or 
stripped  of  its  bark.  The  plains  originally  grew  a  large  quantity 
of  pine — nothing  now  but  bushes  and  small  trees.  Statistics  in 
this  township  estimated  by  the  county  surveyor. 

<3harlton — Has  two  whole  surveyed  towns;  15,065  acres  of  hardwood; 
interspersed  with  hemlock;  3,262  acres  of  pine;  no  hemlock  except 
as  interspersed  with  hardwood;  17,819  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  no  swamp. 

Ohester — Has  two  whole  surveyed  towns;  14,558  acres  of  hardwood;  no 
pine;  3,200  acres  of  hemlock;  16,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  3,500  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

<3oRWiTH — Has  three  whole  surveyed  towns;  40,000  acres  of  hardwood; 
1,000  acres  of  pine;  1,000  acres  of  hemlock;  2,500  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  1,200  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  Pine  and 
hemlock,  mostly  interspersed  among  the  hardwood. 

Dover — Has  two  whole  surveyed  towns;  25,000  acres  of  hardwood;  500 
acres  of  pine;  1,000  acres  of  hemlock;  3,500  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  13,720  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

Elmira — Has  16,640  acres  of  hardwood,  consisting  of  hard  and  soft 
maple,  elm,  basswood,  birch  and  beech,  with  hemlock  interspersed; 
no  pine;  no  hemlock  except  with  the  hardwood;  no  plains;  no 
swamp. 

Hayes — Has  two  whole  surveyed  towns;  17,276  acres  of  hardwood,  con- 
sisting of  maple,  basswood  and  elm;  12,504  acres  of  pine;  1,566 
acres  of  hemlock;  10,714  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  280  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Livingston — Has  12,000  acres  of  hardwood;  no  pine;  some  hemlock  inter- 
spersed among  the  hardwood;  4,300  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  1,500  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 
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Otsbgo  Lakb — Has  900  acres  of  hardwood;  no  pine;  200  acres  of  hem- 
lock; 150  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  60  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

OTTAWA  COUNTY 

Has  fifteen  organized  townships,  consisting  of  thirteen  whole  and  five 
fractional  surveyed  towns ;  32,995  acres  of  hardwood ;  20  acres  of  pine ; 
1,600  acres  of  hemlock;  28,223  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  13,695  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Allandale — Has  a  part  of  one  surveyed  town;  7,000  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  no  swamp. 

Blkndon — Has  6,200  acres  of  hardwood;  no  pinej  200  acres  of  hemlock; 
no  plains;  300  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Chestrr — Has  3,200  acres  of  hardwood,  with  hemlock  interspersed;  no 
pine;  100  acres  of  hemlock;  no  plains;  75  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Cbookbby — Has  nearly  one  surveyed  town;  2,000  acres  of  hardwood; 
no  pine;  200  acres  of  hemlock;  6,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  2,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Gbobqrtow^n — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  1,500 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Originally  there  was  a  large  amount  of  pine  in  this  township. 

Oqand  Haven — Has  one  fractional  surveyed  town;  2,000  acres  of  hard- 
wood, consisting  of  beech,  maple,  elm,  basswood,  ash  and  birch; 
no  pine;  no  hemlock;  4,000  acres  of  plains  covered  with  oak  brush; 
1,500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Holland — Has  one  whole  and  one  fractional  surveyed  town;  400  acres 
of  hardwood;  10  acres  of  pine;  35  acres  of  hemlock;  300  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  300  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Jamestown — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.    Timber  in  small  pieces. 

Olive — Has  one  whole  and  one  fractional  surveyed  town ;  1,000  acres  of 
hardwood,  with  hemlock  interspersed;  no  pine;  150  acres  of  hem- 
lock; 1,600  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  no  swamp. 

Polkton — Ha«  one  whole  and  a  part  of  another  surveyed  town;  3,040 
acres  of  hardwood;  no  pine;  no  hemlock;  800  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  no  swamp. 

Robinson — Has  600  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 
10,000  acres  of  plains  partly  covered  with  bushes  and  scattering: 
trees;  7,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 
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Spring  Lakb — Has  one  fractional  surveyed  town;  453  acres  of  hardwood; 
10  "acres  of  pine;  715  acres  of  hemlock;  2,275  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  no  swamp. 

Tallmagb — Has  1,600  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  100 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Wright — Has  2,202  acres  of  hardwood;  no  pine;  no  hemlock;  1,048  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  620 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Valuable  timber  nearly  all  cut. 

ZssiiAND — ^Has  300  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  400 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Best  timber  has  been  cut. 


PRESQUE  isle  COUNTY 

Hafl  eleven  organized  townships,  consisting  of  fifteen  whole  and  eight 
fractional  surveyed  towns;  60,606  acres  of  hardwood;  9,086  acres  of  pine; 
27,981  acres  of  hemlock;  82,261  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  88,897  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  The  townships  of  Bearinger,  Belknap  and  Posen 
were  estimated  by  Hon.  W.  A.  French,  Commissioner  of  the  State  Land 
Ofliee,  ae  no  report  could  be  obtained  from  the  supervisors  of  these 
townships. 

Ai^is — ^Has  two  whole  surveyed  towns;  25,000  acres  of  hardwood,  with 
hemlock  interspersed;  no  pine;  no  hemlock,  except  as  interspersed 
among  hardwood;  10,000  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  -6,000  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Bbabingeb — Has  one  whole  and  two  fractional  surveyed  towns;  6,000 
acres  of  hardwood;  1,500  acres  of  pine;  no  hemlock;  3,000  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  3,000  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  The  6,000 
acres  of  hardwood  is  more  or  less  mixed  with  hemlock  and  cedar. 
There  is  additional  scattering  timber  but  it  is  only  fit  for  fuel. 

Bm^KNAP — Has  one  whole  and  three  half  towns;  3,000  acres  of  hardwood; 
no  pine;  4,000  acres  of  hemlock;  no  plains;  2,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  There  is  some  other 
timber  scattered  through  these  towns  only  fit  for  fuel. 

Bismarck — ^Has  3,840  acres  of  hardwood;  1,280  acres  of  pine;  1,280  acres 
of  hemlock;  9,600  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  6,400  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Case — Has  two  whole  surveyed  towns;  10,800  acres  of  hardwood,  con- 
sisting of  beech,  maple,  basswood  and  birch,  mixed  with  hemlock; 
2,000  acres  of  pine;  9,000  acres  of  hemlock;  16,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  7,000  acres  of 
swamp  covered  with  cedar,  tamarack  and  spruce. 
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Krakow — Has  one  whole  and  one  fractional  surveyed  town;  6,162  acres 
of  hardwood;  499  acres  of  pine;  2,633  acres  of  hemlock;  7,591  acres 
of  plains  partly  covered  with  bnshes  and  scattering  trees;  6,735 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Mdtz — Has  one  whole  and  three  half  surveyed  towns;  1,568  acres  of 
hardwood;  2,120  acres  of  pine;  2,160  acres  of  hemlock;  26,400  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  24,632 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

MoLTKE — Has  7,576  acres  of  hardwood,  with  hemlock  interspersed ;  1,687 
acres  of  pine;  168  acres  of  hemlock;  550  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  8,150  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

PosEN — Has  two  whole  and  one  fractional  surveyed  towns;  1,200  acres 
of  hardwood;  no  pine;  6,000  acres  of  hemlock;  no  plains;  2,500 
acres  of  swamp  covered  with  cedar  and  spruce.  There  is  some 
other  timber  scattered  through  the  township,  which  is  the  best 
farming  section  in  the  county. 

Prbsqub  Isle — Has  two  fractional  surveyed  towns;  500  acres  of  hard- 
wood; no  pine;  300  acres  of  hemlock;  5,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  10,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

BoGBRS — Has  two  fractional  surveyed  towns;  3,960  acres  of  hardwood; 
no  pine,  except  a  little  in  swamps;  2,400  acres  of  hemlock;  5,120 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
12,480  acres  of  swamp  covered  with  cedar,  tamarack,  spruce,  bal- 
sam and  poplar,  with  a  few  million  feet  of  pine  scattered  through 
the  same.  The  swamps  are  about  half  lumbered  over.  In  this 
township  there  is  140  acres  planted  to  fruit  trees  exclusively, 
mostly  plum,  which  are  thriving  and  just  coming  into  bearing. 
They  are  near  Lake  Huron,  where  the  influence  of  the  water  pro- 
tects them.     Even  light  soils  seem  productive  of  fruit. 

BOSCOMMON  COUNTY 

Has  eight  organized  townships,  consisting  of  sixteen  whole  surveyed 
towns;  16,145  acres  of  hardwood;  4,920  acres  of  pine;  12,440  acres  of  hem- 
lock; 131,100  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  57,205  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  Many  of  these  towns  are  made  fractional  by  the  large  inland 
lakes. 

Ddnton — Has  three  surveyed  towns;  3,200  acres  of  hardwood;  280 
acres  of  pine;  1,940  acres  of  hemlock;  4,400  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  6,400  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  There  is  not  much 
valunble  timber  in  the  township. 

Gerrish — Hns  two  whole  surveyed  towns;  2,000  acres  of  hardwood;  no 
pine;  1,000  acres  of  hemlock;  20,000  acres  of  plains  partly  covered 
with  bnshes  and  scattering  trees;  10,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  This  township  was  orig- 
inally covered  with  a  large  pine  forest. 
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HioGiNS — Has  no  hardwood;  640  acres  of  pine;  800  acres  of  hemlock; 
10,800  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Markby — ^Has  680  acres  of  hardwood;  no  pine  except  on  swamps;  900 
acres  of  hemlock;  4,560  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  11,365  acres  of  swamp  covered  with  cedar, 
hemlock,  tamarack,  spruce,  balsam  and  pine.  The  swamp  timber 
is  quite  valuable. 

Nebteb — Has  two  whole  surveyed  towns;  3,700  acres  of  hardwood;  700 
acres  of  pine;  500  acres  of  hemlock;  30,000  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  6,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes. 

KiGHFiBLD — Has  765  acres  of  hardwood;  600  acres  of  pine;  300  acres  of 
hemlock;  6,400  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  7,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

BoscoMMON — Has  two  whole  and  two  fractional  surveyed  towns;  4,000 
acres  of  hardwood;  2,700  acres  of  pine;  2,000  acres  of  hemlock; 
35,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  5,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

St.  Hblbns — Has  two  whole  surveyed  towns;  1,800  acres  of  hardwood; 
no  original  pine;  5,000  acres  of  hemlock;  20,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  10,000  acres  of 
swamp  thickly  timbered  with  tamarack  and  cedar.  There  is  a 
good  quantity  of  second  growth  pine. 


SAGINAW  COUNTY 

Has  twenty-seven  organized  townships,  consisting  of  nineteen  whole  and 
-six  parts  of  surveyed  towns;  72,531  acres  of  hardwood;  2,103  acres 
of  i)ine;  no  hemlock;  52,164  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  56,677  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Albee — Has  9,460  acres  of  hardwood,  consisting  of  oak,  ash,  elm  and 
maple;  no  pine;  no  hemlock;  1,920  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  5,760  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes. 

Birch  Run — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  1,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Hardwood  is  all  in  small  tracts. 

Bi.uMFiELD — Has  100  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
4,500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Bradt: — ^Has  one  whole  surveyed  town;  200  acres  of  hardwood;  no  pine; 
no  hemlock;  no  plains;  8,200  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 
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Brant — Has  9,000  acres  of  hardwood,  consisting  of  beech,  maple,  elm, 

basswood,  ash  and  oak;  no  pine;  no  hemlock;  5,000  acres  of  plains 

partly  covered  with  bushes  and  scattering  trees;  2,500  acres  of 

swamp  partly  covered  with  small  timber  and- bushes. 
Bridgeport — Has  704  acres  of  hardwood;  no  pine;  no  hemlock;  2,420 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

475  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

The  2,420  acres  are  not  "plains"  but  thinly  timbered,  fit  only  for 

firewood. 
BtjBna  Vista — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  1,000 

acres  of  plains  partly  covered  with  bushes  and  scattering  tree^;  no 

swamp. 
Garrollton — Has  one  fractional  surveyed  town;  20  acres  of  hardwood; 

no  pine;  no  hemlock;  15  acres  of  plains  partly  covered  with  bushes 

and  scattering  trees;  no  swamp. 
Chapin — Has  one  fractional  surveyed  town;  5,000  acres  of  hardwood; 

2,000  acres  of  pine;  no  hemlock;  no  plains;  2,500  acres  of  swamp 

partly  covered  with  small  timber  and  bushes. 
CuBSANiNG-^Has  3,000  acres  of  hardwood;  100  acres  of  pine;  no  hemlock; 

no  plains;  no  swamp. 
Frankbnmuth — Has  35,000  acres  of  hardwood;  no  pine;  no  hemlock; 

3,000  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  no  swamp. 
Prhsmont — Has  1,277  acres  of  hardwood;  no  pine;  no  hemlock;  7,160  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  3,830 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
James — Has  one  fractional  surveyed  town;  2,000  acres  of  hardwood;  no 

pine;  no  hemlock;  no  plains;  5,300  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 
JoNESPiBLD — Has  one  fractional  surveyed  town;  2,000  acres  of  hard- 
wood; no  pine;  no  hemlock;  4,000  acres  of  plains  covered  with 

poplars;  no  swamp. 
KooHViLLE — Has  a  part  of  one  surveyed  town;  1,000  acres  of  hardwood; 

consisting  of  elm,  basswood  and  poplar;  no  pine;  no  hemlock; 

1,000  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  no  swamp. 
Lakbpibld— Has  one  fractional  surveyed  town;  2,500  acres  of  hardwood; 

no  pine;  no  hemlock;  no  plains;  no  swamp. 
Maplb  Grove — Has  1,000  acres  of  hardwood;  3  acres  of  pine;  no  hem- 
lock; no  plains;  320  acres  of  swamp  partly  covered  with  small 

timber  and  bushes.    The  valuable  timber  such  as  oak,  ash  and 

pine  has  been  cut. 
Marion — Has  one  fractional  surveyed  town;  7,720  acres  of  hardwood;  no 

pine;  no  hemlock;  no  plains;  720  acres  of  swamp  partly  covered 

with  small  timber  and  bushes.    The  timber  in  this  township  is  red 

and  white  oak,  black  and  white  ash,  hard  and  soft  maple,  beech, 

basswood  and  elm. 
Richland — Has  2,500  acres  of  hardwood;  no  pine;  no  hemlock;  7,500 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

2,300  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Saginaw — Has  two  fractional  surveyed  towns;  500  acres  of  hardwood; 

no  pine;  no  hemlock;  no  plains;  no  Bwamp. 
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8rAtiM>iNGi — Has  one  fractional  surveyed  town;  1,660  acres  of  hardwood; 
no  pine;  no  hemlock;  6,459  acres  of  plains  partly  covered  with 
bashes  and  scattering  trees;  5,592  acres  of  swamp  partly  covered 
with  small  timber  and  bushes.  All  the  hardwood  timber  is  «niall 
except  about  160  acres. 

8t.  Charles — Has  10,000  acres  of  hardwood;  no  pine;  no  hemlock;  1,920 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
5,440  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Swan  Creek — Has  a  part  of  one  surveyed  town;  300  acres  of  hardwood; 
no  pine;  no  hemlock;  4,000  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  7,700  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Taymocth — Has  4,000  acres  of  hardwood;  no  pine;  no  hemlock;  5,700 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
450  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
The  hardwood  land  is  not  heavily  timbered. 

Thomastown — Has  a  part  of  two  surveyed  towns;  300  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  no  swamp.  About  40  per 
cent  of  this  township  is  pine  stump  land  <m  whic:h  there  is  nothing 
that  can  be  classed  as  timber.  ' 

TiTTABAWASSEB — Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp. 

ZiLWAUKEB — Has  a  part  of  one  surveyed  town;  no  hardwood;  no  pine; 
no  hemlock;  70  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  90  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 


SANILAC  COUNTY 

Has  twenty-six  organized  townships,  consisting  of  twenty-three  whole 
and  six  fractional  surveyed  towns;  9,078  acres  of  hardwood:  10  acres  of 
pine;  20  acres  of  hemlock;  54,495  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  62,996  acres  of  swam:p  partly  covered  with 
small  timber  and  bushes. 

Aroylb — Has  111  acres  of  hardwood;  no  pine;  10  acres  of  hemlock;  13,322 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

390  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
.  The  timber  in  this  township  consists  of  elm,  soft  maple,  black  ash, 

beech,  oak  and  taraai'ack. 
Austin — Has  12  acres  of  hardwood;  no  pine;  no  hemlock;  700  acres  of 

plains  covered  with  poplars;  83  acres  of  swamp  partly  covered  with 

small  timber  and  bushes. 
Bridoehampton — Has  640  acres  of  hardwood;  no  pine;  no  hemlock;  5,000 

acres  of  plains  covered  with  poplars;  no  swamp. 
BuBii — Has  300  acres  of  hardwood;  no  pine;  no  hemlock;  7,200  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  2,000  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
Custer — Has  no  hardwood;  no  pine;  no  hemlock;  2,400  acres  of  plains 

partly  covered  with  bushes  and  scattering  trees;  6,800  acres  of 

swamp  partly  covered  with  small  timber  and  bushes. 
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Delaware — Has  one  whole  and  one  fractional  surveyed  town;  no  hard- 
wood; no  pine;  no  hemlock;  500  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  no  swamp. 

Elk — Has  280  acres  of  hardwood;  no  pine;  no  hemlock;  430  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  900  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

Elmer — Has  520  acres  of  hardwood;  no  pine;  10  acres  of  hemlock;  l,50O 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
10,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Evergreen — Has  160  acres  of  h<ardwood;  no  pine;  no  hemlock;  no  plains;, 
no  swamp. 

Plynn — Has  90  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  800" 
a(Tes  of  swamp  partly  covered  with  small  timber  and  bushes. 

Forester — Has  two  fractional  surveyed  towns;  50  acres  of  hardwood;, 
no  pine;  no  hemlock;  2,460  acres  of  plains  i)artly  covered  with 
budhes  and  scattering  trees;  no  swamp. 

Fremont — Has  720  acres  of  hardwood;  no  pine;  no  hemlock;  3,000  acrea 
of  plains  partly  covered  with  hardwood  timber;  3,000  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Greenleaf — Has  220  acres  of  hardwood;  no  pine;  no  hemlock;  500  acrea 
of  plains  partly  covered  with  bushes  and  scattering  trees;  2,000 
acres  of  swamp  covered  with  willow.  Before  the  fires  of  1871 
and  1881  the  highlands  were  covered  with  maple,  beech,  hemlock 
and  cork  pine;  now  the  unimproved  highlands  are  covered  witb 
poplar,  white  birch  and  willow. 

Lamotte — Has  40  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
4,800  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Lexington — Has  .400  acres  of  hardwood,  with  pine  and  hemlock  inter- 
spersed; no  pine;  no  hemlock,  except  among  the  hardwood;  90O 
acres  of  plains,  thickly  covered  with  poplar  and  willow;  no  swamp. 

Maple  Valley — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  1,600 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Marion — Has  55  acres  of  hardwood;  no  pine;  no  hemlock;  3,350  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  no  swamp. 

Marlbttb — Has  one  whole  and  part  of  another  surveyed  town;  200  acre& 
of  hardwood;  no  pine;  no  hemlock;  280  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  1,960  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

Minden — Has  50  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains ;^ 
10,000  acres  of  swamp  covered  with  scrub  tamarack  and  huckle- 
berry and  cranberi'y  bushes. 

MooRE — Has  no  hardwood;  no  pine;  no  hemlock;  7,253  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  9,253  acres  of 
swamp  partly  covered  with  small  timber  and  bushes. 

Sanilac — Has  two  fractional  surveyed  towns;  20  acres  of  hardwood;  na 
pine;  but  little  hemlock;  600  acres  of  plaiiis  partly  covered  with 
bushes  and  scattering  trees;  .no  swamp.  Principal  timber  is  pop- 
lar, mixed  with  birch,  maple,  beech  and  hemlock. 
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Speakbr — Has  450  acres  of  hardwood;  10  acres  of  pine;  but  little  hem- 
lock; no  plains;  210  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes.  Small  hemlock  interspersed  with  the  pine.  There 
is  not  to  exceed  70  acres  of  original  forest  in  the  township.  There 
is  a  number  of  thousand  acres  of  land  without  a  tree  or  bush  on  it. 

Washington — Has  40  acres  of  hardwood;  no  pine;  no  hemlock;  5,100 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees  ^ 
500  acres  of  awamp  partly  covered  with  small  timber  and  busbes» 
The  plains  were  formerly  covered  with  heavy  timber. 

Watbrtown — Has  720  acres  of  hardwood;  no  pine;  no  hemlock;  no- 
plains;  8^500  acres  of  swamp  partly  covered  with  smaJl  timber  and 
bushes.  There  is  no  real  timber  in  this  township,  the  little  left 
consists  of  soft  maple  and  ash.  The  fires  of  1871  and  1881 
destroyed  nearly  all  of  value.  This  township  was  estimated  by 
D.  P.  Morse  and  Henry  Buttle. 

Wheatland— Has  3;900  acres  of  hardwood;  no  pine;  no  hemlock;  no- 
plains;  5,200  acres  of  swamp  partly  covered  with  flmall  timber  and 
bushes. 

Worth — Has  100  acres  of  hardwood,  consisting  of  beech  and  maple;  no 
pine;  no  hemlock;  no  plains;  no  swamp. 


SCHOOLCRAFT  COUNTY 

Has  eight  organized  townships,  consisting  of  thirty-one  whole  and  six 
fractional  surveyed  towns;  140,459  acres  of  hardwood;  61,367  acres  of 
pine;  105,218  acres  of  hemlock;  221,960  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees ;  207,263  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Doyle — Has  five  whole  and  two  fractional  surveyed  towns;  21,000  acres 
of  hardwood;  9,000  acres  of  pine;  14,000  acres  of  hemlock;  44,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
36,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Germfask — Has  three  whole  surveyed  towns;  29,040  acres  of  hardwood; 
no  pine;  1,500  acres  of  hemlock;  5,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  20,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes.  There  is  some  pine  in  the 
township  scattered  through  the  hardwood  and  swamp  lands. 

EL&RRisoN — Has  six  whole  and  four  parts  of  surveyed  towns;  24,373  acres 
of  hardwood;  19,155  acres  of  pine;  73,900  a-cres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  53,937  acres  of  swamp 
partly  covered  with  small  timber  and  bus^hes.  There  is  consider- 
able hemlock  mixed  with  the  hardwood  and  pine. 

Hiawatha — Has  two  whole  and  four  parts  of  surveyed  towns;  11,600 
acres  of  hardwood;  18,800  acres  of  pine;  86,500  acres  of  hemlock; 
8,000  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  1,500  acres  of  swanfp  partly  covered  with  small  timber  and 
bushes. 
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In  WOOD — Has  9,046  acres  of  hardwood;  72  acres  of  pine;  1,218  acres  of 
hemlock;  80,420  acres  of  plains  partly  covered  with  bashes  and 
scattering  trees;  856  acres  of  swamp,  heavily  timbered  with  cedar, 
tamarack,  birch  and  hemlock. 

Manistique — Has  four  whole  and  one  fractional  surveyed  towns;  8,740 
acres  of  hal*dwood,  consisting  mostly  of  oak  and  maple,  with  some 
beech ;  2,520  acres  of  pine ;  no  hemlock ;  32,640  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  53,810  acres  of  swamp 
partly  covered  with  small  timber  and  bashes. 

Senby — Has  six  whole  surveyed  towns;  34,560  acres  of  hardwood,  con- 
sisting of  birch,  beech  and  maple  of  an  inferior  grade;  11,520  acres 
of  pine;  1,000  acws  of  hemlock;  50,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  41,160  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  The  hemlock  tim- 
ber is  short  and  scrubby.    Pine  is  of  very  fair  quality. 

Thompson — Has  three  fractional  surveyed  towns;  2,100  acres  of  ihard- 
wood;  300  acres  of  pine;  1,000  acres  of  hemlock;  no  plains;  no 
swamp. 

SHIAWASSEE  COUNTY 

Has  sixteen  organized  town'Ships  consisting  of  twelve  whole  and  four 
fractional  surveyed  towns;  32,841  acres  of  hardwood;  no  pine;  no  hem- 
lock; 1,247  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  18,744  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Antrim — Has  500  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  1,500  acres 
♦        of  swamp  partly  covered  with  small  timber  and  bushes. 

Bknnington — ^Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  400  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Burns — Has  2^467  acres  of  hardwood,  mostly  oak,  interspersed  with  ash, 
soft  maple  and  elm;  no  pine;  no  hemlock;  47  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  361  acres  of  swamp  cov- 
ered with  tamarack,  willow  and  poplar. 

Caledonia — Has  1,900  acres  of  hardwood;  no  pine;  no  hemlock;  200 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Fairfield — Has  one  fractional  surveyed  town;  1,050  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  500  acres  of  swamp  parly  cov- 
ered with  ash  and  tamarack.  Timber  is  light,  mostly  oak,  elm, 
maple  and  basswood. 

Hazelton — Has  3,092  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
50  acres  of  swamp  partly  covere4  with  small  timber  and  bushes. 

J^IiDDLBBURY — Has  oue  fractional  surveyed  town;  1,695  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  1,000  acres  of  swamp  partly 
covered  with  small  timber  and  bushes. 

New  Haven — Has  3,600  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp.    Very  little  valuable  timber  in  the  township. 
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Owosso — Has  2,546  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

1,000  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

The  timber  in  this  township  consists  of  maple,  elm,  oak,  basswood, 

beech  and  tamarack. 
Febry — ^Has  3,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

800  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Bush — Has  1,775  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

2,950  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

About  one-half  of  the  "hardwood"  is  elm,  bosswood  and  other 

varieties  of  soft  (hard)  wood. 
SciOTA — Has  one  fractional  surveyed  town;  1,416  acres  of  hardwood;  no 

pine;  no  hemlock;;  no  plains;  2,350  acres  of  swamp  partly  covered 

with  small  timber  and  bushes.    The  timber  consists  mostly  of  oak, 

elm  and  ash.    The  valuable  timber  has  been  cut. 
SniAWASSEE — Has  1,750  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  2,497  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Venice — Has  2,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

560  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Vernon — Has  1,600  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres  of 

plains  partly  covered  with  bushes  and  scattering  trees;  500  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
WooDHULL — Has  one  fractional  surveyed  town;  450  acres  of  hardwood; 

no  pine;  no  hemlock;  300  acres  of  plains  partly  covered  with 

bushes  and  scattering  trees;  4,076  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 


ST.   CLAIR  COUNTY 

Has  twenty-three  organized  townships,  consisting  of  seventeen  whole  and 
eigbt  fractional  surveyed  towns;  24,368  acres  of  hardwood;  700  acres  of 
pine;  no  hemlock;  31,516  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  12,860  acres  of  swamp  partly  covered  with  small  timber 
and  boshes. 

Berlin — Has  1,600  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
3,000  acres  of  «wamp  partly  covered  with  small  timber  and  bushes. 

Brockwat — Has  1,140  acres  of  hardwood;  no  pine;  no  hemlock;  500  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  500  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

BuRTCHViLLE — Has  oue fractional  surveyed  town;  200  acres  of  hardwood; 
no  pine;  no  hemlock;  1,000  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  200  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Casco — Has  300  acres  of  hardwood;  no  pine;  no  hemlock;  2,905  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  500  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

China — Has  one  fractional  surveyed  town;  2,500  acres  of  hardwood;  no 
pine;  no  hemlock;  200  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  300  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 
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Clay — Kas  two  fractional  surveyed  towns;  1,000  acres  of  hardwood;  no 
pine;  no  hemlock;  1,000  acres  of  plains  partly  covered  with  bushes 
and  scattering  tres ;  no  swamp. 

Clydii; — Has  1,100  acres  of  hardwood;  175  acres  of  pine;  no  hemlock; 
4,.*500  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  200  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Columbus — Has  576  acres  of  hardwood;  no  pine;  no  hemlock;  2,500  acres 
of  plains  covered  with  bushes  and  scattering  trees;  no  swamp. 

CoTTRELLviLLB — Has  two  fractional  surveyed  towns;  1,700  acres  of  hard- 
wood; no  pine;  no  hemlock;  no  plains;  no  swamp.  Most  of  the 
good  timber  has  been  cut. 

East  China — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine; 
no  hemlock;  335  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  no  swamp. 

Emmet — Has  864  acres  of  hardwood,  consisting  of  beech,  maple,  oak,  ash 
and  elm;  no  pine;  no  hemlock;  no  plains;  640  acres  of  swamp 
partly  covered  with  bushes  and  timber.  This  township  was  esti- 
mated by  Wm.  Powers. 

Fort  Gratiot — Has  300  acres  of  hardwood;  no  pine;  no  hemlock;  3,020 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
430  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Grant — Has  a  part  of  one  surveyed  town;  800  acres  of  hardwood,  mostly 
second  growth;  no  pine;  no  hemlock;  200  acres  of  plains  partly 
<x)vered  with  bushes  and  scattering  trees;  no  swamp. 

Greenwood — Has  3,500  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp. 

Ira — Has  one  fractional  surveyed  town;  1,200  acres  of  hardwood;  no  pine; 
no  hemlock;  200  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  200  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  This  township  has  not  much  elevation  above 
Lake  St.  Clair,  and,  strictly  speaking,  there  is  no  real  hardwood 
timber,  the  1,200  acres  mentioned  being  not  more  than  one-fourth 
covered  with  timber.  Report  made  by  estimate  of  County  Sur- 
veyor J.  L.  Paldi. 

Ebnockee — Has  1,440  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Kimball — Has  300  acres  of  hardwood;  no  pine;  no  hemlock;  6,400  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  no 
swamp.     Timber  good  only  for  wood. 

Lynn — Has  1,150  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  690 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
This  township  was  estimated  by  J.  M.  Sterling,  as  the  supervisor 
would  make  no  report. 

MussEY — Has  2,219  acres  of  hardwood;  no  pine;  no  hemlock;  2,456  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  4,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Port  Huron — Has  one  fractional  surveyed  town;  80  acres  of  hardwood; 
25  acres  of  pine;  no  hemlock;  800  acres  of  plains  partlv  covered 
with  bushes  and  scattering  trees;  no  swamp. 
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RiLBY — Has  1,400  acres  of  hardwood;  no  pine  no  hemlock;  1,200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  100  acres 
of  swamp  partly  covered  with  small  timber  and  bushes. 

St.  Clair — Has  one  whole  and  one  fractional  surveyed  town;  no  hard- 
wood; no  pine;  no  hemlock;  3,000  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  2,000  acres  of  swamp  partly 
covered  with  smRll  timber  and  bushes.  The  timber  in  this  town- 
ship is  second  growth  pine,  elm,  black  ash  and  poplar. 

Wales — Has  1,000  acres  of  hardwood;  500  acres  of  pine;  no  hemlock; 
1,500  acres  of  plains  partly  covered  with  scattering  elm  and  ash; 
100  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
There  is  but  little  good  hardwood  in  this  township. 

ST.  JOSEPH  COUNTY 

Has  sixteen  organized  townships,  consisting  of  twelve  whole  and  four 
fractional  surveyed  towns;  21,069  acres  of  hardwood;  no  pine;  no  hem- 
lock; 1,829  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  9,189  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

BuRB  Oak — Has  741  acres  of  hardwood,  conMsting  of  oak,  ash,  elm, 
beech,  miaple  poplar  and  basswood;  no  pine;  no  hemlock;  no 
plains;  394  acres  of  swamp  partly  covered  with  tamarack  and  elm. 

Colon — Has  1,243  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
447  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

CoNSTANTiNE — Hafi  764  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  2,719  acres  of  swamp  partly  covered  with  bushes  and  scat- 
tering trees.  The  timber  in  this  township  is  second  growth  oak, 
tamarack  and  willow. 

Fabius — Has  3,400  acres  of  hardwood,  consisting  of  beech^  maple  and 
oak;  no  pine;  no  hemlock;  700  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  1,000  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Pawn  Bivbr — Has  one  fractional  surveyed  town;  891  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  no  swamp.  The  timber  in  this 
township  is  second  growth  oak. 

FiiORBNGE — Has  1,050  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
350  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

PiX)WBRFiBLD — Has  1,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  400  acres  of  sWamp  partly  covered  with  small  timber  and 
bushes. 

Leonidas — Has  1,950  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

LocKPORT — Has  1,315  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Mendon — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  800  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  800 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

MoTTViLi*B — ^Has  one  fractional  surveyed  town;  660  acres  of  hardwood; 
no  pine;  no  hemlock;  no  plains;  73  acres  of  swamp  partly  covered 
with  small  timber  and  bushes.  Some  of  the  hardwood  is  bass- 
wood,  sycamore  and  elm. 
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NoTTAWA — Has  1,755  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Park — Has  1,025  acres  of  hardwood,  consisting  of  beech  and  oak;  no 
pine;  no  hemlock;  no  plains;  no  swamp. 

Sherman — Has  2,265  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,906  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
The  timber  in  this  township  has  been  culled. 

Sturgis — Has  one  fractional  surveyed  town;  597  acres  of  hardwood;  no 
pine;  no  hemlock;  229  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  450  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.  The  timber  in  this  township  consists  of  white 
and  black  oak  and  hickory. 

White  Pigeon — Has  one  fractional  surveyed  town;  613  acres  of  hard- 
wood; no  pine;  no  hemlock;  100  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  150  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 


TUSCOLA  COUNTY 

Has  twenty-three  organized  townships,  consisting  of  twenty-ftwo  whole 
and  two  fractional  surveyed  towns;  36,470  acres  of  hardwood;  105  acres 
of  pine;  1,420  acres  of  hemlock;  77,713  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  52,368  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Akron — Has  one  w'hole  and  one  fractional  surveyed  town;  1,000  acres  of 
hardwood;  no  pine;  no  hemlock;  4,000  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  6,000  acres  of  swamip  partly 
covered  with  small  timber  and  bushes. 

Almbr — ^Has  one  surveyed  town ;  3,000  acres  of  hardwood,  consi^ng  of 
beech,  maple,  elm  and  ash;  no  pine;  no  hemlock;  no  plains;  no 
>swiam.p. 

Arbela — Has  3,640  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
80  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Columbia — Has  one  whole  and  a  part  of  another  surveyed  town;  4,500 
acres  of  hardwood;  80  acres  of  pine;  240  acres  of  hemlock;  350 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
3,040  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Dayton — Has  860  acres  of  hardwood;  no  pine;  200  acres  of  hemlock;  2,000 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
1,140  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Denmark — Has  1,500  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp.  The  timber  in  this  township  is  beech  and  maple,  with 
scattering  ash  and  elm  intersi>ersed. 

Elkland — Has  820  acres  of  hardwood;  5  acres  of  pine;  no  hemlock;  1,870 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
5,580  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Ellington — Has  1,031  acres  of  hardwood;  20  acres  of  pine;  100  acres  of 
hemlock;  no  plains;  14,000  acres  of  swamp  partly  covered  with 
small  timber  and  bushes.  The  pine  and  hemlock  in  this  township 
is  interspersed  with  hardwood  and  swamp  timlber. 
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Elhwood — Has  100  acres  of  hardwood;  no  pine;  no  hemlock;  8,000  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  500 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Fair  Grove — Has  3,138  acres  of  hardwood;  no  pine;  no  hemlock;  no 

plains;  no  swamp. 
Fbbmont — Has  5,500  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 

no  plains;  4,500  acres  of  swamp  partly  covered  with  small  timber 

and  bushes. 
Gilford — Has  1,000  acres  of  hardwood,  consisting  of  beech  and  maple; 

no  pine;  no  hemlock;  160  acres  of  plains  partly  covered  with  bushes 

and  scattering  trees;  5,000  acres  of  swamp  heavily  timbered  with 

elm  and  black  ash. 
Indian  Fields — ^Has  300  acres  of  hardww)d,  fit  for  fuel  only;  no  pine; 

200  acres  of  hemlock;  10,000  acres  of  plains  partly  covered  with 

bushes  and  scattering  trees;  2,000  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 
Juniata — Has  1,660  acres  of  hardwood;  no  pine;  200  acres  of  hemlock; 

2,380  acres  of  plains  ^coveped  with  poplar;  1,000  acres  of  swamp 

covered  with  cedar  and  tamarack. 
Kingston — Has  150  acres  of  hardwood,  consisting  of  beech  and  maple; 

no  pine;  no  hemlock;  8,000  acres  of  plains  partly  covered  with 

bushes  and  scattering  trees;  5,000  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 
KoYLTON — Has  105  acres  of  hardwood;  no  pine;  40  acres  of  hemlock;  no 

plains;  1,020  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Millington — Has  600  acres  of  hardwood;  no  pine;  no  hemlock;  700  acrei 

of  plains  partly  covered  with  bushes  and  scattering  trees;  200  acres 

of  swamp  partly  covered  with  small  timber  and  bushes. 
No  VEST  A — Has  740  acres  of  hardwood;  no  pine;  no  hemlock;  12,200  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  200 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Tuscola — Has  1,300  acres  of  hardwood;  no  pine;  60  acres  of  hemlock;  20 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

1,200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Vassar — Has  831  acres  of  hardwood;  no  pine;  180  acres  of  hemlock; 

10,538  acres  of  plains  partly  covered  with  bushes  and  scattering 

trees;  308  acres  of  swamp  partly  covered  with  small  timber  and 

bushes. 
Watertown — Has  1,085  acres  of  hardwood;  no  pine;  no  hemlock;  6,495 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Hardwood  consists  of  beech  and  maple. 
Wells — Has  10  acres  of  hardwood;  no  pine;  no  hemlock;  11,000  acres  of 

plains  covered  with  poplar;  500  acres  of  swamp  partly  covered 

with  small  timber  and  bushes. 
WiSNBR — Has  one  fractional  surveyed  town;  3,600  acres  of  hardwood; 

no  pine;  no  hemlock;  no  plains;  600  acres  of  swamp  partly  covered 

with  small  timber  and  bushes.    Timber  consists  of  elm,  ash,  oak 

and  some  hickory  and  cedar.    The  oak  is  scrub  oak. 
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VAN  BUREN   COUNTY 

Has  eighteen  organized  townships  consisting  of  seventeen  whole  and  one 
fractional  surveyed  town;  28,355  acres  of  hardwood;  20  acres  of  pine;  no 
hemlock;  17,811  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  22,647  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Almena — Has  600  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  4,500  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  The 
hardwood  timber  is  in  small  pieces.  Timber  consists  of  white  and 
yellow  oak,  beech,  soft  maple,  black  ash  and  elm. 

Antwerp — Has  2,000  acres  of  hardwood,  consisting  of  second  growth 
oak;  no  pine;  no  hemlock;  611  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  700  acres  of  swamp  partly  covered 
with  small  timber  and  bushes. 

Arlington — Has  1,800  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  500  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.  There  is  only  one  large  lot  of  timber  left  in  this  township 
and  that  is  being  removed. 

Bangor — Has  2,070  acres  of  hardwood;  no  pine;  no  hemlock;  900  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  2,000  acres 
of  swamp  partly  covered  with  small  timber  and  bushes.  The 
timber  in  this  township  has  been  culled.  This  township  was  once 
entirely  covered  with  a  heavy  growth  of  hardwood. 

Bloominodalb — Has  1,452  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  680  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Columbia — Has  980  acres  of  hardwood;  no  pine;  no  hemlock;  4,550  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  500 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Covert — Has  2,000  acres  of  hardwood;  no  pine;  no  hemlock;  4,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,200 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Fire  has  destroyed  most  of  the  good  timber. 

Decatur — Has  1,159  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
3,968  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Qknbva — Has  1,059  acres  of  hardwood;  no  pine;  no  hemlock;  2,000  acres 
of  plains,  which  are  hemlock  slashings;  1,000  acres  of  swamp 
partly  covered  with  small  timber  and  bushes.  The  hardwood  is  in 
small  pieces. 

Hamilton — Has  1,595  acres  of  hardwood;  no  pine,  no  hemlock;  no  plains; 
300  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Hartford — Has  1,595  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  300  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Kebler — Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  1,550  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  900 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
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Lawrence — Has  1^00  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  75  acres  of  swamp  partly  covered  with  small  timber  and 
bushes.   There  are  no  large  forests  in  this  township. 

Paw  Paw — Has  150  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,700 
acres  of  swamp  partly  covered  with  small  timber  and  bushes.  The 
hardwood  timber  in  this  township  is  in  small  lots  of  5  to  10  acres, 
left  for  wood.  The  swamps  have  been  covered  with  elm,  ash  and 
other  soft  woods. 

PiNB  Grove — Has  3,310  acres  of  hardwood;  20  acres  of  pine;  no  hemlock; 
no  plains;  800  acres  of  swamp  partly  covered  with  small  timber 
and  bushes.  The  timber  in  this  township  was  originally  pine  but 
now  is  oak  grubs. 

Porter — Has  1,540  acres  of  hardwood,  consisting  of  oak,  a«h,  beech  and 
maple  with  some  elm  and  basswood;  no  pine;  no  hemlock;  no 
plains;  450  acres  of  swamp,  quite  heavily  timbered  with  tamarack, 
ash,  soft  maple,  elm  and  basswood. 

South  Haven — Has  one  fractional  surveyed  town;  1,000  acres  of  hard- 
wood; no  pine;  no  hemlock;  3,800  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  650  acres  of  swamp  partly  cov- 
ered with  small  timber  and  bushes.  There  are  no  large  forests  in 
this  township. 

Wavbrly — Has  5,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,200  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
There  is  only  small  wood  lots  left  in  this  township  and  some 
swamp  timber  next  the  creeks  and  river,  elm  predominating. 


WASHTENAW  COUNTY 

Has  twenty  organized  townships;  37,976  acres  of  hardwood;  no  pine;  no 
hemlock ;  3,645  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  17,217  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

Ank  Arbor — Has  650  acres  of  hardwood,  consisting  of  oak;  no  pine;  no 

hemlock;  no  plains;  no  swamp. 
Augusta — Has  350  acres  of  hardwood,  consisting  of  oak,  beech,  ash, 

whitewood,  basswood  and  maple;  no  pine;  no  hemlock;  600  acres 

of  plains  partly  covered  with  bushes  and  scattering  trees;  460 

acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Bridgbwater — Has  1,496  acres  of  hardwood;  no  pine;  no  hemlock;  2,100 

acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 

1,320  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
Dkxter — Has  1,120  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 

no  swamp.    Timber  in  this  township  is  principally  oak,  with  some 

ash  and  elm. 
Freedom — Has  2,650  acres  of  hardwood,  consisting  of  adh,  oak  and  elm; 

no  pine;  no  hemlock ;  100  acres  of  plains  partly  covered  with  bushes 

and  scattering  trees;  1,000  acres  of  swamp  partly  covered  with 

small  timber  and  bushes. 
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Lima — Has  700  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  300 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

LoDi — Has  1,800  acres  of  hardwood,  consisting  of  oak,  ash,  basswood,  elm ' 
and  maple.    It  has  been  culled  and  no  good  timber  is  left;  no  pine;, 
no  hemlock;  no  plains;  500  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Lyndon — Has  1,652  acres  of  hardwood,  consisting  of  second  growth  yel- 
low and  white  oak;  no  pine;  no  hemlock;  no  plains;  820  acres  of 
swamp,  mostly  covered  with  tamarack. 

Manchester — Has  400  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  100  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

NoRTHFiELD — Has  5,000  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  4,000  acres  of  swamp  partly  covered  with  small  timber  and 
bushes. 

PiTTSFiEiiD — Has  1,275  acres  of  hardwood,  from  which  the  largest  trees, 
'have  been  cut;  no  pine;  no  hemlock;  220  acres  of  plains  portly 
covered  with  bushes  and  scattering  trees;  no  swamp. 

Salem — Has  2,470  acres  of  hardwood,  consisting  of  oak,  ash,  maple,  beech^ 
elm  and  basswood;  no  pine;  no  hemlock;  no  plains;  200  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  This  town- 
ship was  originally  covered  with  hardwood  foreet  and  oak 
openings. 

Saline — ^There  is  no  large  timber,  all  forest  that  is  left  is  small  timber, 
the  supervisor  did  not  return  the  amount;  no  pine;  no  hemlock;  na 
plains;  no  swamp. 

Scio — Has  3,000  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains;  na 
fiwamp.    There  is  not  much  timber  fit  for  lumber  in  this  township. 

Sharon — Has  4,201  acres  of  hardwood;  no  pine;  no  hemlock;  550  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  1,320 
acres  of  swamp  partly  covered  with  small  timber  and  bushes.  The 
timbered  lands  in  this  township  are  covered  with  scrubby  trees. 

Superior — Has  2,360  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
137  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Sylvan — Has  2,80G  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
2,145  acres  of  swamp  covered  with  bushes  and  timber. 

Webster — Has  3,096  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
3,225  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

York — Has  2,100  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,500  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Ypsilanti — Has  850  acres  of  hardwood;  no  pine;  no  hemlock;  75  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  200  acres 
of  swamp  partly  covered  with  small  timber  and  buaflaes. 
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WAYNE  COUNTY 

Has  twenty-one  surveyed  towns,  nine  of  which  are  fractional,  or  parts  of 
towns;  nineteen  organized  townships;  22,262  acres  of  hardwood;  no 
pine;  no  hemlock;  8,183  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  6,686  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Bbownstown — ^Has  two  fractional  surveyed  towns;  5,000  aeres  o»f  hard- 
wood; no  pine;  no  hemlock;  1,800  acres  of  plains  partly  covered 
with  bushes  and  scattering  trees;  no  swamp. 

Canton — Has  1,280  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Dearborn — Has  478  acres  of  hardwood;  no  pine;  no  hemlock;  120  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  228 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

EcoRSE — Has  one  fractional  surveyed  town;  125  acres  of  hardwood;  no 
pine;  no  hemlock;  125  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  500  acres  of  swamp  partly  covered  with  small 
timber  and  bushes.    The  timber  in  this  township  is  mixed. 

Gratiot — Has  one  fractional  surveyed  town;  100  acres  of  hardwood;  no 
pine;  no  heml-ock;  600  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  200  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Greenfield — Has  nio  hardwfood;  no  pine;  no  hemlock;  no  plains;  2,000 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Grosse  Pointb — Has  one  fractional  surveyed  town,  containing  about  900 
acres;  200  acres  of  hardwood;  no  pine;  no  hemlock;  200  acres  of 
plains  partly  covered  with  bushes  and  scattering  trees;  500  acres 
of  swamp  partly  covered  witlh  small  timber  and  bushes.  Has  but 
little  timber,  being  one  of  the  oldest  settled  townships  in  the  State. 

Hamtramce — Has  one  fractional  surveyed  town;  200  acres  of  hardwood; 
no  pine;  no  hemlock;  580  acres  of  plains  partly  covered  with 
bushes  and  scattering  trees;  no  swamp. 

Huron — Has  1,600  acres  of  hardwood;  no  pine;  no  hemlock;  1,000  acres 
of  plains  partly  covered  with  bushes  and  scattering  trees;  20O 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Livonia — Has  2,400  acres  of  hardwood,  consisting  of  oak,  elm,  black  and 
white  ash,  basswood,  hard  and  soft  maple,  beech  and  poplar;  no 
pine;  no  hemlock;  1,200  acres  of  plains  partly  covered  with  bushes 
and  scattering  trees;  800  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

MoNGUAGON — Has  one  fractional  surveyed  town;  no  hardwood;  no  pine; 
no  hemlock;  no  plans;  120  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Nankin — Has  1,440  acres  of  hardwood,  conisisting  of  oak,  elm,  beech, 
maple  and  ash;  no  pine;  no  hemlock;  2,280  acres  of  plains  partly 
covered  with  bushes  and  scattering  trees;  no  swamp. 

Plymouth — Has  1,200  acres  of  hardwood;  no  pine;  no  hemlock;  no 
plains;  no  swamp. 
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Bbdford — ^Has  1,356  acres  of  hardwood,  caasldtiiig  of  oak,  hickory, 
beech,  maple,  elm,  ash  and  a  few  walnut  and  butternut,  and  has 
been  culled;  no  pine;  no  hemlock;  228  acres  of  plains  partly  cov- 
ered with  bushes  and  scattering  trees;  no  swamp. 

Romulus — Has  2,520  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
no  swamp. 

Si'RiNOWBLLS — Has  no  hardwood;  no  pine;  no  hemlock;  no  plains;  no 
swamp. 

BuMPTER — Has  1,763  acres  of  hardwood;  no  pine;  no  hemlock;  no  plains; 
1,763  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 
The  timber  in  this  township  consists  of  white  and  swamp  oak,  elm, 
basswood,  hickory,  beech  and  soft  maple. 

Taylor — Has  a  part  of  one  surveyed  town;  1,000  acres  of  hardwood, 
consisting  of  beech,  maple,  elm,  oak,  ash  and  basswood;  no  pine; 
no  hemlock;  no  plains;  345  acres  of  swamp  partly  covered  with 
small  timber  and  bushes. 

Van  Burbn — Has  1,600  acres  of  hardwood;  no  pine;  no  hemlock;  50 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees;  30 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 


WEXFORD   COUNTY 

Has  sixteen  organized  townships,  consisting  of  sixteen  whole  surveyed 
towns;  120,312  acres  of  hardwood;  3,700  acres  of  pine;  10,920  acres  of 
hemlock;  63,480  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  20,720  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Antioch — Has  18,860  acres  of  hardwood,  with  hemlock  and  cedar  inter- 
spersed; no  pine;  no  hemlock,  except  as  interspersed  among  hard- 
wood; 280  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  no  swamp. 

Boon — Has  10,000  acres  of  hardwood,  with  hemlock  interspersed;  no  pine; 
no  hemlock,  except  as  mixed  with  hardwood;  3,000  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  no  swamp.  The 
valuable  timber  has  all  been  cut. 

Obdar  Creek — Has  4,295  acres  of  hardwood,  with  hemlock  interspersed; 
no  pine;  no  hemlock,  except  as  interspersed  with  hardwood;  3,500 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees;  260 
acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Ohbrrt  Grove — Has  3,320  acres  of  hardwood;  no  pine;  1,780  acres  of 
hemlock;  6,380  acres  of  plains  partly  covered  with  bushes  and  scat- 
tering trees;  1,505  acres  of  swamp  partly  covered  with  small  tim- 
ber and  bushes. 

Olam  Lake — Has  3,000  acres  of  hardwood,  with  some  hemlock  inter- 
spersed; no  pine;  a  very  little  hemlock  mixed  with  the  hardwood; 
no  pliains;  200  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

OoLrAX — Has  16,352  acres  of  hardwood;  no  pine;  1,900  acres  of  hemlock; 
600  acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
320  acres  of  swamp  covered  with  cedar  and  hemlock. 
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Gebbnwood — Has  4,320  acres  of  hardwood,  with  hemlock  iuterspersed; 
240  acres  of  pine;  1,060  acres  of  hemlock;  1,160  acres  of  plains 
partly  covered  with  bushes  and  scattering  trees;  2,070  acres  of 
swamp  partly  covered  with  small  timber  and  bushes.  The  timber 
in  this  towniship  consists  of  beech,  maple,  birch,  basswood,  elm, 
cherry,  ash,  hemlock,  cedar,  tamarack,  spruce  and  balsam. 

Hanover — Has  3,360  apres  of  hardwood,  with  hemlock  and  cedar  inter- 
spersed; no  pine;  no  hemlock,  except  as  mixed  with  hardwood; 
3,160  acres  of  plains  partly  covered  with  bushes  and  scattering 
trees;  no  swamp.  Timber  in  this  township  consists  of  beech, 
maple,  hemlock  and  cedar. 

Harring — Has  655  acres  of  hardwood,  consisting  of  beech,  maple,  elm 
and  basswood;  2,940  acres  of  pine;  40  acres  of  hemlock;  15,080 
acres  of  plains  partly  covered  with  bushes  and  scattering  trees; 
480  acres  of  swamp  partly  covered  with  small  timber  and  bushes. 

Hbndbrson — Has  15,700  acres  of  hardwood;  no  pine;  no  hemlock,  except 
as  mixed  with  other  timber;  no  plains;  no  swamp.  The  timber  in 
this  township  is  all  mixed,  beech,  maple,  elm,  basswood,  hemlock, 
white  ash  and  cherry. 

Liberty — Has  1,090  acres  of  hardwood;  70  acres  of  pine;  1,740  acres  of 
hemlock;  11,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  7,345  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

Sbt.ma — Has  8,000  acres  of  hardwood;  10  acres  of  pine;  400  aci-es  of  hem- 
lock; 5,000  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  4,040  acres  of  swamp  partly  covered  with  tamarack. 

Slaglb — Has  2,500  acres  of  hardwood;  40  acres  of  pine;  1,500  acres  of 
hemlock;  8,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  1,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 

South  Branch — Has  9,860  acres  of  hardwood,  with  hemlock  inter- 
spersed; no  pine;  no  hemlock  except  as  interspersed  among  hard- 
wood; 2,320  acres  of  plains  partly  covered  with  bushes  and  scatter- 
ing trees;  no  swamp.  This  township  used  to  have  considerable 
pine. 

Sprinoville — Has  9,000  acres  of  hardwood;  no  pine;  500  acres  of  hem- 
lock; 2,000  acres  of  plains  partly  covered  witli  bushes  and  scat- 
tering trees;  500  acres  of  swamp  partly  covered  with  small  timber 
and  bushes. 

Wbxpord — Has  10,000  acres  of  hardwood;  400  acres  of  pine;  2,000  acres 
of  hemlock;  2,000  acres  of  plains  partly  covered  with  bushes  and 
scattering  trees;  3,000  acres  of  swamp  partly  covered  with  small 
timber  and  bushes. 
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BecapitulaUon  hy  eounties. 


Name  of  ooanty. 


Aloona 

Alffer 

Allegan 

Alpena 

Antrim 

Arenao 

Baraga 

Barry 

Bay-— 

Beozle 

Berrien 

Branch  

Galhonn 

Cass.. .J 

CliarleToix 

Cheboygan  

Chippewa 

Claret 

Clinton 

Crawfordt 

Delta 

Dickinson  § 

Eaton 

Kmmet ......... 

Genesee 

Gladwin 

Gkigebio 

Grand  Traverse 

Gratiot 

HUlsdale 

Honghton 

Haron 

Ingham 

louia 

Iosco 

Iron 

Isabella 

Jackson 

Kalamazoo 

Kalkaska 

Kent 

Keweenaw 

Lake 

Lapeer 

Leelanau 


1 

ss 

•SI 


I 


20 
87 
24 
22 
16 

18 
81 
16 
17 
18 

26 
16 
20 
16 


28 
67 
16 
16 
16 

52 
26 
16 
28 
18 

16 
42 
17 
17 
20 


81 
16 
16 
18 

87 
16 
20 
16 
16 

24 
15 
16 
19 


Number 

acres  of 

standing 

hardwood 

in  county. 


Number 
acres  of 
standing 
pine  in 
county. 


80,887 

297,140 

28,768 

28,960 

158,845 

85,745 
218,402 
89,691 
28,278 
61,747 

85,388 
24,901 
27,671 
28,468 
82,854 


28,185 
114,948 

51,781 
74,710 
19,945 
24,095 
46,188 


1,640 

22«800 

88 

80 

5.800 

160 
61,000 
none 

1,990 

280 

none 

1 

none 

2,885 


188,155 

254.787 

81,726 

84.525 

15,455 

7,605 

69,940 

440 

none 

18,000 

129,857 
164,283 

80,878 
142,268 

87,846 

89,021 

28,780 

none 

1,540 

225 

55,980 
586,800 
81,618 
58,420 
82,468 

8,160 

82,800 

4,869 

80 

none 

2n,606 
21,826 
86,120 
27,582 
18,186 

41,750 

480 

none 

20 

2,700 

208,870 
46,618 

81,860 

none 
28,759 

471 
9,888 
9,052 

120 
none 


Number 
acres  of 
standing 
hemlock 
in  county. 


18,680 
46,064 
70 
16,440 
12,589 

2,677 

in.ooo 

none 
9,720 
3,540 

820 

none 
it 

200 
10,984 

88,446 

119,570 

6,880 

none 

1,800 

111,408 
12,100 
none 
28,160 
none 

15,740 

47,000 

9,088 

none 
«t 


66,180 

90 

none 

6,060 

26,400 

7,680 

none 

21,686 

1)000 

15,080 

2,685 

55 

6.900 


Number 
acres  of 
plains 
partly 
covered 
with 
bushes 
and  scat- 
tering 
tntes  in 
county. 


185,000 
66,260 
72,080 

119,640 
28,068 

33.876 
68,700 
8,149 
42,165 
48,876 

9,982 
1,570 
6,060 
2,846 
86,808 

96,845 
194,170 

64,210 

90O 

173,648 

121,942 
187,084 

5,460 
24,040 

7,921 

90,900 
20,000 
90,368 
18.325 
2,850 

108,478 

56,806 

1,265 

1,810 

148,855 

54,800 

39,830 

750 

965 

49,614 

38,566 
31,680 
93,570 
84,244 
38,655 


Number 

acres  of 

swamps 

partly 

covered 

with  snuJl 

timber 

and 

bushes  in 

county. 


84,680 
68,640 
23.16» 
87,840 
14,449 

16,700 
47,8Ifr 
19.679 
14,840 
7,916 

29,66» 
12,868 
28,609 
87,981 
19,220 

61,003 
189,82& 
28,170 
17,825 
28,676. 

156,647 

65,100' 

28,224 

81,640 

7,998- 

48,600 
43,000 
28,99» 
15,716 
10,75» 

30,060 
49,846^ 
17,296 
18,694 
49,280 

81,390 
30,990 
31,67ft 
12,281 
17,727 

24JS83 
60,898 
86,818 
8U60» 
6,181 


t  Less  the  township  of  Greenwood,  from  which  no  report  could  be  obtained. 
i  Less  the  township  of  Gray  lit  g,  from  which  no  report  could  be  obtained. 
i  Less  the  township  of  Breitung,  from  which  no  report  could  be  obtained. 
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BeeapitulaHon  by  counties.— Covoi,uj>ki>. 


Name  of  coanty. 


Lenawee 

Livingston  ... 

Lace*. 

Mackinac 

Macomb 

Manistee 

Harqnettet--- 

MaaoD 

Mecoeta.. 

Menominee .. 

Midland 

Miasankee 

Monroe 

Montcalm 

Montmorency 

Muskegon f .,, 

Newaygo 

Oakland 

Ooeana , 

Ogemaw 

Ontonagon... 

Osceola 

Oscoda 

Otsego 

Ottawa 

Preeqne  Isle.. 
Roscommon .. 

Saginaw 

Sanilac 

Schoolcraft... 

Shiawassee.. 

St  Clair 

bt.  Joeeph .... 

Tuscola 

VanBuren 

Washtenaw... 

Wayne 

Wexford 

Total 


rveyed 
nd 

Number 

Number 

Number 

Number 

acres  of 

plains 

partly 

Number 

acres  of 

swamps 

partly 

covered 

with  smUl 

timber 

and 

g< 

acres  of 

acres  of 

acres  of 

covered 

standing 

standing 

standing 
hemlock 

with 

o-aS 

hardwood 

pine  in 

bushes 

Number 
towns] 
fractio 

in  county. 

county. 

in  county. 

and  scat- 

tering 
trees  in 
county. 

bushes  in 
county. 

25 

38,878 

none 

none 

6,741 

8,878 

16 

81.496 

4 

»« 

4,246 

80,876 

87 

40,000 

6,000 

18,U00 

4,000 

44,120 

50 

179,860 

10,663 

68,700 

71,849 

188,414 

U 

84,738 

6 

none 

7,800 

10,642 

18 

48,668 

6,687 

18,818 

90,807 

14,764 

67 

869,105 

86,090 

00,006 

840,112 

180,166 

16 

43.746 

13,918 

4.860 

91,622 

83,897 

16 

89.869 

10 

18,687 

66,046 

18,667 

87 

60,740 

19,890 

65,000 

111,260 

74,161 

16 

48,263 

none 

780 

68,541 

62,488 

16 

91,894 

10,918 

21,880 

112,656 

*®'?!5 

17 

81,816 

none 

none 

6,500 

8,866 

20 

80,434 

120 

760 

88,956 

80,878 

16 

56,863 

12,780 

15,830 

166,606 

41,640 

17 

88,406 

866 

470 

91,690 

81,280 

24 

87.865 

8,666 

8,881 

194,598 

84,948 

85 

66,644 

80 

none 

11,889 

61,825 

18 

46,518 

73 

6,437 

73.997 

13.790 

16 

64,980 

8,760 

6,105 

93,188 

18,170 

41 

805,500 

68,880 

207,160 

17,800 

82.760 

16 

66,611 

1,180 

12,158 

66,880 

20,644 

16 

46,660 

21,706 

4,000 

204,896 

23,530 

15 

144,980 

17,266 

6,966 

66,988 

80,660 

18 

88,995 

20 

1,600 

88,288 

18,695 

88 

69,606 

9,086 

87,961 

88,281 

88.887 

16 

16,145 

4.980 

18,440 

131,160 

67.266 

S5 

^'Sl 

2,108 

none 

68,164 

66,677 

89 

,  9,078 

10 

20 

64,495 

68,996 

87 

140,469 

61,867 

106,818 

281,960 

807,868 

16 

88,841 

none 

none 

1;B47 

18,744 

85 

84,868 

700 

»» 

81,616 

18,860 

16 

21,(169 

none 

k» 

1,889 

9,189 

84 

86,470 

106 

1,480 

77,713 

68,368 

18 

88,866 

80 

none 

17,811 

88.647 

20 

87,976 

none 

•» 

8,646 

17,817 

81 

88,262 

k« 

«( 

8,188 

6,686 

16 

180,318 

8.700 

10,980 

68,480 

20,780 

1,869 

6,l66,9n 

775,808 

1,468,166 

6.060,810 

8,866,667 

*  Less  the  townships  of  Columbus  and  MoMlllan,  from  which  no  reports  could  be  obtained. 
tLesB  the  township  of  Fruitport,  from  which  no  report  could  be  obtained. 
4  Less  the  township  of  Champion.   Supervisor  returned  no  figures. 
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ARBOR    DAY    AT    THE   MICHIGAN    AGRICULTURAL    COLLBGfi. 


It  is  the  custom  to  observe  Arbor  Day  at  the  Michigan  Agricaltaral 
College.  The  exercises  last  Arbor  Day  were  more  than  usually  interest- 
ing and  valuable.  The  day  was  perfect  and  a  good  program  made  the 
celebration  a  successful  and  long  to  be  remembered  event.  At  1:30  the 
chapel  was  well  filled  and  the  audience  joined  heartily  in  singing  "A  Trib- 
ute to  Nature."  Prayer  was  offered  by  the  Rev.  E.  B.  Allen,  arid  then 
President  Snyder  made  a  few  well  chosen  remarks.  Among  other  things 
he  said,  "Progress  in  one  thing  always  comes  from  destruction  in  an- 
other. Agricultural  progress  has  resulted  in  the  destruction  of  our  for- 
ests from  the  Atlantic  to  the  prairies.  This  destruction  has  made  recon- 
structive methods  necessary,  and  so  we  hav^  come  to  celebrate  Arbor 
Day  in  order  to  encourage  the  planting  of  trees  to  replace,  in  a  measure, 
what  has  been  so  wantonly  destroyed."  He  then  introduced  the  first 
speaker,  the  Hon.  John  T.  Rich. 

The  governor  spoke  of  the  destruction  of  timber  for  the  purpose  of  clear- 
ing farms,  and  of  lumbering;  of  the  resulting  increase  of  wind  storms  and 
of  the  lower  water  level.  Continuing,  he  said:  "The  forests,  the  water 
reservoirs,  have  been  removed,  our  great  lakes  have  gone  down  four  feet; 
and,  as  a  consequence,  the  earning  capacity  of  our  lake  vessels  has  been 
decreased  ten  per  cent.  Arbor  Day,  if  it  can  arrest  the  wanton  destruc- 
tion of  our  forests,  will  do  much  for  agriculture,  horticulture  and  naviga- 
tion. Shade  trees  along  our  highways  add  much  to  the  beauty  of  the 
country  and  to  the  pleasure  of  riding  or  bicycling. 

Nice  large  buildings,  yes,  even  whole  cities  and  whole  navies,  if  de- 
stroyed by  fire  or  storm  can  be  replaced  in  a  comparatively  short  time;  but 
one  large  tree  destroyed  can  only  be  replaced  by  long  years  and  tender 
care.  If  the  next  generation  must  have  trees,  this  generation  must  plant 
them.  One  tree  planted  each  year  by  each  family  in  our  state  would,  in  a 
few  years,  make  a  vast  difference  in  our  roads,  our  school  grounds  and  our 
homes." 

Gov.  Rich  spoke  without  notes,  and  no  report  of  his  address  was  taken. 
This  is  to  be  regretted,  as  his  entire  remarks  were  replete  with  valuable 
suggestions,  showing  intelligent  observation  and  candid  thought  on  this 
important  subject. 

Addresses  were  also  made  by  Profs.  Kedzie,  Beal,  Crozier  and  Taft. 
They  will  be  found  interestinp  as  coming  from  men  who  have  carefully 
studied  all  phases  of  the  forests  of  Michigan  and  who  are,  by  their  own 
observation,  knowledge  and  experience,  fully  qualified  to  speak  on  a  sub- 
ject so  vital  to  every  intelligent  citizen  of  the  State. 
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THE    EARLY    FOREST   OF   MICHIGAN. 
ARBOR  DAT  ADDRBSS  BT  DR.  B.  0.  EBDZIE. 

My  father  brought  his  young  family  to  *'the  Michigan"  in  an  early 
period  of  the  settlement  of  the  territory,  buying  his  farm  of  the  U.  S. 
government  in  1824,  and  making  his  home  on  the  banks  of  the  Eiver 
Baisin  in  1826.  It  was  pioneer  life  of  the  most  pronounced  type — not 
"nine  miles  from  a  lemon,"  but  twenty-five  miles  from  postoffiee,  store, 
mill,  blacksmith,  doctor — civilization.  The  roads  were  only  trails  through 
the  woods,  and  the  bridge  to  cross  the  river  was  a  canoe,  in  which  was 
ferried  over  the  wagon,  piece  by  piece,  the  grist  for  the  family  bread,  and 
the  harness,  while  the  horses  must  swim.  This  was  "going  to  mill"  and 
the  same  process  on  the  return  trip.  If  the  river  was  in  flood  and  the 
mill  could  not  be  reached  for  a  time,  we  sometimes  made  a  kind  of  meal 
by  planing  off  the  com  from  the  ear,  using  a  jack,  plane  for  a  mill.  By 
prolonged  boiling  the  shavings  of  com  were  made  palatable  and  digest- 
able.    We  had  "plain  living"  if  not  the  "high  thinking"  of  Emerson. 


THE  LOO  PALACE. 

Our  rustic  home  was  built  of  logs,  one  and  one-half  stories  high  and 
eighteen  by  twenty-two  on  the  ground.  Half  a  dozen  trees  stood  so  near 
it,  and  of  such  size  that  if  any  one  of  them  had  fallen  across  the  house  it 
would  crush  it  to  the  ground;  their  sheltering  arms  stretched  over  our 
hom€,  but  their  gigantic  forms  suggested  titanic  power  when  once  gravi- 
tation should  get  in  its  work. 


THE  FIEST  NIGHT  IN  THB  PALAOB. 

The  family  took  possession  late  in  the  afternoon  of  a  mild  October 
day;  the  palace  was  not  completed,  the  ground  floor  was  laid,  except 
the  space  reserved  where  the  mud  chimney  would  be  built,  and  where  a 
flre  was  buming  all  night  to  scare  away  wild  beasts.  It  was  literally 
our  housewarming.  Spaces  had  been  cut  in  the  log  walls  for  doors  and 
windows,  but  these  had  not  been  put  in  place,  blankets  being  hung  for 
door  curtains,  and  barricades  of  chests  and  boxes  to  keep  out  intruders. 
Just  at  nightfall  my  brothers  took  the  Indian  pony,  "Old  Gray,"  to  the 
bottom  land  to  feed  for  the  night,  a  small  bell  fastened  on  his  neck  to  find 
him  more  readily  in  the  morning,  and  to  prevent  his  wandering  too  far 
his  forefeet  were  spanceled;  just  as  this  was  done,  the  wolves  began  to 
howl  close  by,  and  boys  and  pony  made  a  bee-line  for  the  house  to  tarry 
for  the  night. 

Kept  at  a  distance  by  the  fire  burning  in  the  house  the  wolves  howled 
around  the  house  the  livelong  night,  while  the  answering  owls  hooted 
from  the  tree  tops  over  our  heads.  The  terrified  pony  did  not  dare  to 
leave  the  house  but  circled  around  and  around  it  in  a  monotonous  tramp, 
the  thump,  thump,  thump,  of  his  spanceled  feet  beating  time  to  this  wolf 
and  owl  duet,  the  tinkle  of  his  bell  serving  for  orchestral  accompaniment. 
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To  the  small  and  select  audience  who  held  reserred  seats,  the  concert 
still  seemed  somehow  to  lack  concord  and  harmony  of  sweet  sounds. 
There  was  one  audience  that  was  in  no  hurry  to  see  the  curtain  rise. 


THE  SLAUGHTER  OF  THE  MIGHTY. 

The  massive  trees  that  overshadowed  our  house  were  too  suggestive 
of  crushing  disaster  if  any  one  of  them  concluded  to  come  down  to  our 
level.  Their  doom  was  settled  because  the  skilled  axeman  could  deter- 
mine the  direction  of  their  fall,  and  thus  avert  danger  from  our  home. 
One  huge  red  oak  was  marked  for  slaughter  and  he  was  to  die  after  night- 
fall.  My  father  placed  a  lighted  candle  beyond  the  reach  of  the  falling 
tree,  but  in  the  line  of  its  fall,  to  see  what  would  be  the  impulse  given  to 
the  air  by  the  falling  mass,  by  the  influeace  on  the  candle  flame.  The 
tree  came  crashing  ,to  the  ground,  and  his  windfall  caused  the  candle 
flame  to  flicker  for  a  moment  and  then  go  out  in  darkness  to  the  intense 
delight  of  the  kids.  It  was  the  first  experiment  in  natural  philosophy 
I  ever  saw.  The  next  day  a  white  oak  four  feet  in  diameter  had  to  bite 
the  dust,  and  we  were  invited  outdoors  to  see  "how  it  let  the  sky  in." 

The  trees  must  fall  though  they  held  their  sheltering  arms  over  our 
house  because  danger  lurked  in  their  very  shadow,  and  we  must  have 
breathing  space  and  sunlight  around  our  home.  These  forest  monarchs 
with  coronals  of  green  and  majesty  of  form  appealed  in  vain  to  our  sense 
of  beauty. 

"Woodman,  spare  that  tree,"  was  all  unsung  at  Kedzie's  Grove.  The 
most  beautiful  inanimate  thing  God  ever  made  is  a  tree,  but  in  our  eyes 
it  "had  no  form  or  comeliness  that  we  should  desire  it."  It  was  a  rival 
to  be  downed,  for  it  held  the  ground  we  wanted  for  crops.  "A  man.  was 
famous  according  as  he  had  lifted  up  axes  upon  the  thick  trees."  The 
man  that  could  chop  an-  acre  of  heavy  timbered  land  in  a  week  com- 
manded respect.  The  trees  were  an  obstruction,  an  enemy  to  extirpate, 
not  a  thing  of  beauty  or  a  friend  to  be  cherished.  It  was  woods,  woods, 
everywhere;  trackless,  savage,  terrifying.  They  seemed  to  smother  us, 
and  we  gasped  to  drink  in  the  open  sky.  Go  out  from  our  house  in  any 
direction  and  it  was  the  unbroken  forest  for  long  distances;  take  the 
trail  eastward  and  it  was  five  miles  to  the  first  house,  Richard  Peters; 
go  west  and  it  was  six  miles  to  the  house  of  Harvey  Bliss;  strike  out 
north  or  south  through  the  lonely  woods,  and  it  was  twenty  miles  or 
more  to  a  habitation,  though  an  occasional  Indian  wigwam  could  be 
found.  It  was  a  forest  sea,  and  when  the  wind  swept  through  their 
sounding  aisles  it  called  to  mind  the  sound  of  far-off  waves — "deep,  dis- 
tant, murmuring  ever  more  like  the  waters  of  the  mighty  ocean." 

When  we  recall  the  fact  that  the  woods  were  the  home  of  treacherous 
beasts  of  prey,  "more  fierce  than  evening  wolves,"  while  the  arm  of  man 
seemed  so  weak  and  puny  before  such  sturdy  foes,  what  wonder  that  we 
grew  to  hate  a  tree,  and  clap  our  hands  over  his  downfall. 
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FOREST    BBQUIBM. 

Those  grand  old  forests!  I  look  back  with  remorse  upon  their  pitiless 
destruction — the  rich  inheritance  of  the  centuries  past,  wantonly  wasted. 
Timber  to  build  the  navies  of  the  world,  lumber  to  adorn  the  palaces  of 
kings,  were  of  no  account  In  those  early  years.  The  oak  trees  on  my 
father's  farm  were  ample  to  build  an  eight-rail  fence  around  every  acre 
of  the  farm,  yet  burned  up  in  log  heaps.  Whitewood  was  the  only  tree 
that  had  a  market  value,  because  the  saw  logs  could  be  floated  down  the 
river  to  Monroe  to  be  sawed  into  lumber.  But  the  other  trees,  the  oaks, 
ash  trees,  black  walnut,  basswood,  elm,  hickory  and  cherry,  had  no  quot- 
able value  in  those  early  days. 

If  the  farms  of  Lenawee  county  were  again  clothed  with  the  forests  of 
1826,  the  timber  would  sell  for  more  than  the  farms  are  worth  today. 
What  is  true  of  Lenawee  is  also  true  of  all  the  southern  tiers  of  counties 
from  Lake  Erie  to  Lake  Michigan — one  vast  sweep  of  richest  forests 
across  the  State,  with  only  spots,  here  and  there,  of  open  prairie. 


THE  NORTH  WOODS. 

When  we  cross  the  range  or  base  line  of  U.  S.  survey,  and  turn  our  gaze 
northward  a  wonderful  sight  meets  our  eyes;  the  pines,  hemlocks  and 
<^dars,  and  the  hardwoods  of  the  north.  I  will  not  sing  the  song  of  the 
pine  lest  a  deafening  chorus  should  come  up  from  every  State,  and  from 
foreign  shores.  The  pine  lumber  has  gone  everywhere  to  shelter,  com- 
fort and  protect.  During  the  late  war  I  found  the  military  hospitals  on 
Lookout  Mountain  were  built  of  pine  boards  from  Saginaw,  and  the  same 
was  true  all  over  the  states  scourged  by  civil  war  with  its  uncivil  accom- 
paniments. Michigan  showed  her  hospitality  by  building  hospitals  in 
the  stricken  south.  After  the  war  I  visited  my  sister  in  Illinois  and 
found  the  buildings  of  the  prairie  state  constructed  of  Michigan  pine. 
The  whole  country  has  shared  in  the  product  of  Michigan  mills.  There 
is  no  use  of  dwelling  on  this  subject.  "Michigan  pine"  comes  instinct- 
ively to  the  lips  when  one  talks  of  choice  lumber  in  all  the  north  and  west. 

But  the  hardwood  lumber  of  this  region  stands  only  second  to  the  pine. 
Look  at  the  trade  in  hardwood  lumber,  and  the  furniture  factories  of 
Orand  Bapids  and  other  cities  on  our  western  slope.  But  the  hardwoods 
themselves  are  disappearing  so  fast  that  a  question  of  a  future  supply 
for  those  wood-devourers  is  being  anxiously  discussed  at  these  several 
points.  It  is  darkly  hinted  that  the  price  of  business  blocks  in  Grand 
Bapids  is  becoming  unsettled  from  fear  of  failure  of  this  great  manu- 
facturing industry  by  reason  of  lack  of  raw  material — the  oak,  maple  and 
ash  trees  that  once  were  food  for  log  heaps,  a  whole  burnt  offering  of 
folly! 

43 
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TO  MAKE  A  FOREST. 

Did  you  ever  stop  to  consider  what  is  involved  in  the  making  of  a  for- 
est, especially  the  element  of  time  in  raising  a  forest  of  hardwood — ^the 
growth  year  by  year  of  ring  after  ring  of  compacted  wood,  with  the 
exquisitely  delicate  coloring  of  every  fibre?  The  cotton  wood  grows  in 
a  decade  and  rots  in  a  night,  but  the  oak  is  rounded  and  polished  by  a 
century  of  sunshine  and  storm. 

The  life  of  a  tree  stretches  through  decades  into  centuries.  Our  for- 
ests are  the  free-hand  gift  of  centuries  gone  by — "without  money  and 
without  price,"  like  all  the  gifts  of  God.  Shalf  we  therefore  quote  the 
fool's  motto,  "Cost  nothing,  worth  nothing?"  Shall  we  waste  our  inherit- 
ance, and  trust  to  the  slow  growth  of  uncounted  years  to  make  good 
the  loss? 

When  a  man  safely  passes  some  critical  point,  we  say  he  is  "out  of 
the  woods;"  but  when  Michigan  is  "owf  of  the  woodSy^^  the  critical  point 
will  only  be  reached. 

THE  BURGUNDIAN  RULE. 

The  forest  as  such  yields  no  adequate  support  for  a  dense  population — 
one  person  to  a  township.  It  was  necesary  that  some  of  the  woods  should 
be  cleared  off  to  make  room  for  civilized  life;  grain  must  replace  game. 

The  rule  of  the  Duke  of  Burgundy,  now  generally  accepted  in  Europe, 
In  regard  to  the  safe  limit  of  cultivated  soil  to  forests,  is  "One-third  for 
the  huntsman  and  two-thirds  for  the  husbandman."  Or  "One-third  for 
nature,  two-thirds  for  man."  The  relation  of  forest  to  field  as  influenc- 
ing climate  and  production,  the  equalizing  of  temperature  and  the  con- 
servation of  moisture  are  matters  demanding  careful  study.  Have  we 
reached  that  limit  even  in  the  naturallv  forested  regions  lying  east  of  the 
Mississippi  river? 

A  BALANCE  WHEEL. 

Forests  are  the  balance  wheel  of  climate.  After  water,  there  is  no 
such  equalizer  of  climatic  extremes,  of  parching  heat  and  piercing  cold^ 
the  distribution  of  rain  and  conservation  of  water,  and  a  bridle  upon  the 
rustling  winds.  Where  the  proper  balance  is  maintained  between  forest 
and  field,  the  life-sustaining  capacity  of  a  state  is  greater  than  when 
the  whole  surface  is  laid  bare  to  the  plow  and  turned  up  to  the  blistering 
sunbeams.  Health  is  stronger,  food  is  better  and  life  is  sweeter  under 
the  sheltering  arms  of  the  brave  old  oak. 
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WHAT   NOW    SHALL   BE    DONE    WITH   OUR   FORESTS? 


ARBOR  DAY  ADDRESS  BY  DR.  W.  J.  REAL. 

The  celebration  of  Arbor  Day  did  not  originate  in  a  state  naturally  cov- 
ered with  a  fine  forest,  but  in  a  prairie  country.  It  started  in  Nebraska, 
in  1872,  twenty-four  years  ago,  through  the  efforts  of  Hon.  J.  Sterling 
Morton,  now  Secretary  of  Agriculture;  and  on  that  day  in  the  state 
named,  over  12,000,000  trees  were  planted. 

In  the  past,  two  or  three  or  more  Arbor  Davs  have  been  observed  at 
M.  A.  C. 

Michigan  has  a  mild  climate,  tempered  by  the  great  lakes;  and  it  is 
natural  for  trees  to  grow  in  such  countries.  We  have  just  heard  of  the 
magnificent  virgin  forests  of  the  State — trees  were  so  abundant  that  they 
were  a  hindrance  to  the  early  settlers.  Until  very  recently,  it  was  next 
to  impossible  to  find  many  persons  who  were  willing  to  admit  that  Michi- 
gan pine  was  nearly  gone. 

We  have  also  heard  a  candid  statement  of  the  present  condition  of  our 
forests,  to  the  effect  that  the  State  has  but  little  pine  left  and  the  hard- 
wood, or  more  properly  speaking,  the  broad-leaved  ti'ees,  are  going  at  a 
more  rapid  rate  than  did  the  pine.  As  the  timber  dimishes,  the  demand 
increases. 

Our  forests  have  been  treated  much  as  a  mine  is  treated,  viz.,  cut  over 
with  the  view  of  exhaustion  and  extermination. 

In  my  opinion,  large  areas  in  many  portions  of  the  State  are  better 
adapted  to  growing  forests  trees  than  anything  else. 

We  do  not  need  to  trouble  ours^^lves  about  replanting  much  of  this 
land,  but  only  take  a  little  care  and  kind  nature  will  do  the  rest.  Even 
this  beautiful  campus  would  soon  be  a  dense  forest  if  left  to  nature. 

At  about  twenty  institutes  and  other  gatherings  the  past  winter,  I 
have  presented  this  subject  and  do  not  propose  letting  the  matter  drop 
for  a  good  while  yet. 

Our  good  governor  is  interested  in  this  important  subject  and  is  doing 
ninch  to  educate  the  people  in  the  needs  of  forestry. 

Of  all  the  products  of  these  United  States  that  come  from  the  soil, 
one-third  or  nearly  that,  is  derived  from  the  forests  where  man  cuts  and 
removes  what  no  man  planted  or  cultivated.  In  our  own  State  the  rela- 
tive value  of  the  timber  to  the  farm  crops  is  even  greater  than  tlie  average 
in  the  whole  United  States. 

Considering  its  very  great  importance.  Michigan  is  not  doing  as  much 
in  the  interest  of  forestry  as  she  is  in  jirotecting  the  fishes  of  the  lakes 
and  streams.  There  is  less  interest  manifested  in  the  proper  manage- 
ment of  our  native  trees  than  in  the  protection  of  game,  birds  and  beasts. 

Different  portions  of  our  State  have  suffered  enormously  by  devas- 
tating fires.  Perhaps  the  sooner  we  have  more  severe  and  extensive  fires 
the  sooner  we  shall  be  aroused  to  action. 

In  1894  the  state  of  Wisconsin  estimated  her  loss  by  forest  fires  at 
15,000,000,  and  suffering  i)eople  were  assisted  to  the  exte^it  of  ^{2,500,000, 
making  f  7,500,000. 
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In  the  same  year  the  state  of  Minnesota  estimated  her  loss  by  forest 
fires  at  not  less  than  f  12,000,000.  In  both  these  states  it  is  safe  to  double 
the  amounts  named  as  more  nearly  the  actual  loss,  because  the  fires 
destroyed  immense  groves  of  young  trees  with  a  great  prospective  value; 
besides  no  estimate  was  made  for  the  fearful  loss  of  vegetable  matter 
which  was  burned,  in  many  places  leaving  the  soil  in  poor  condition. 

The  people  of  Wisconsin  and  Minnesota  have  suffered  long  enough 
these  fearful  inroads  by  forest  fires,  and  over  a  year  ago  set  us  a  good 
example  by  appropriating  money  to  carry  out  provisions  of  wise  legis- 
lation. 

Some  years  ago  I  expressed  surprise  to  a  citizen  of  Minnesota,  that  so 
young  a  state  should  make  an  annual  appropriation  of  f 200,000  for  the 
support  of  her  university.  How  did  you  bring  it  about?  Oh!  we 
appealed  to  state  pride,  and  told  our  people  to  see  what  Michigan  had 
done  for  the  cause  of  education.  That  appeal  brought  the  money  so 
much  needed. 

What  shall  we  do  or  what  should  the  citizens  all  over  Michigan  attempt 
in  the  interest  of  forestrv? 

1.  Let  us  appeal  to  State  pride.  See  what  Wisconsin  and  Minnesota 
have  done  in  attempting  to  save  some  of  the  young  trees  of  their  remain- 
ing forests. 

Taxes  may  be  burdensome,  but  When  it  looks  as  tihoug'h  a  little  money 
judiciously  spent  in  caring  for  the  forests  of  the  State,  would  return  or 
give  to  the  State  50  to  100  times  its  value,  it  is  folly  to  withhold  a 
small  tax. 

2.  By  all  honorable  means,  attempt  to  arouse  an  interest  in  the  sub- 
ject. No  doubt  it  would  be  easier  to  interest  farmers  had  we  been 
favored  with  much  less  timber  when  the  State  was  new.  Our  timber 
then  would  have  been  more  highly  appreciated. 

3.  Let  us  work  for  the  organization  of  a  State  forest  commission,  or 
some  other  association  with  money  to  support  it  well.  Such  a  great  work 
in  various  parts  of  our  State  needs  a  head  to  manage  it.  What  can  such 
a  commission  accomplish? 

a.  It  could  begin  in  the  older  portions  of  our  State  by  carrying  out  a 
good  suggestion  of  our  governor,  viz.:  That  we  cannot  grow  a  good 
crop  of  timber  and  at  the  same  time  raise  feed  for  cattle  on  the  same 
land.  Live  stock  of  all  kinds  should  be  kept  out  of  the  woods  if  the 
farmer  has  any  regard  for  the  future  welfare  of  his  wood  lot. 

&.  In  the  newer  portions  of  the  State,  especially  where  pines  and  other 
cone  bearing  trees  grow  well,  persistent  efforts  should  be  made  to  induce 
the  clearing  up  of  tops,  and  refuse  timber,  that  the  rubbish  be  not  left 
till  dry  as  tinder,  to  burn  everything  clean  within  its  reach.  This  will 
prove  no  easy  task,  for  the  owners  will  claim  that  it  is  impossible  and 
too  costly.  They  want  to  be  left  alone,  to  get  what  they  can,  and  leave 
the  neighborhood  to  look  out  for  itself.  Back  fire  strips  or  roads  in  time 
of  saf etv  from  tire. 

c.  Experience  in  many  states  has  demonstrated  that  forest  fires  can- 
not be  properly  looked  after  without  a  well  organized  system  of  fire 
wardens.  A  forest  commission  with  fire  wardens  is  no  longer  an  experi- 
ment.    Its  efficiency  has  been  well  shown  in  many  countries. 
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d.  Such  a  commission  could  see  to  it  that  the  subject  was  properly  pre- 
sented at  every  farmers'  institute  in  the  State,  for  some  time  to  come. 

e.  A  commifilon  Would  keep  the  «ra;bject  brfore  the  country  schools 
of  our  State.  Prizes  would  be  offered  for  the  best  essays  bearing  on 
topics  pertaining  to  our  forests.  The  proper  celebration  of  Arbor  Day 
would  be  encouraged. 

f.  Numerous  notices  for  the  press  of  the  State  would  be  prepared,  bul- 
letins issued  and  sent  to  those  interested,  or  to  those  who  should  be 
interested. 

g.  The  comonission  could  encourage  the  location  of  numerous  forest 
reserves  about  lakes,  the  sources  of  streams,  amd  other  suitable  places. 
Lai^e  quanitities  of  stum/p  lands  which  have  reverted  to  the  State  for 
taxes  are  now  in  many  instances  burned  over  every  year  or  two,  and  are 
becoming  less  and  less  valuable.  A  commission  would  most  likely  be 
able  to  prevent  most  of  these  fires  and  leave  the  lands  to  increase  in  value 
by  growing  trees. 

h.  Among  other  things,  perhaps  an  energetic  forest  eommissiom  mdglht 
induce  the  Agricultural  Oolite  to  introdnce  a  «hort  course,  or  a  long 
course,  on  the  autbject  of  forestry  and  in  the  same  connection  create  a 
dem«:iLd  for  men  educated  in  these  lines.  Young  men  here  stand  ready 
to  pursue  such  a  course  just  as  soon  as  they  can  see  money  at  the  end 
of  it. 

In  this  connection.  It  may  be  well  to  call  attention  to  the  fact  that 
M.  A.  C.  is  doing  something  to  improve  her  forests. 

Intimately  oonneeted  with  this  subject  is  the  increase  in  numbers  and 
good  management  of  parks  in  the  vicinity  of  every  city  and  town,  the 
improvement  of  highways  by  constructing  a  good  roadbed  and  by  look- 
ing well  to  the  trees,  shru'bs,  and  other  objects  along  the  road  side.  In 
liie  «a.me  connection,  permit  me  to  call  attention  to  the  imporfcamce  of 
improvements  in  planting  and  management  of  rural  cemeteries.*  And 
finally,  as  our  native  trees  and  shrubs  disappear,  as  the  thickets  are 
browsed  by  cattle,  or  killed  by  fires,  as  our  swami>s  are  ditched  and 
plowed  or  burned  over,  a  larger  proportion  of  the  most  intelligeint  iM>pu- 
lation  exhibit  a  lively  interest  in  forests  and  their  care.  No  agricultural 
student  of  this  college  should  be  permitted  to  get  far  into  his  course 
without  having  his  attention  forcibly  called  to  some  of  the  most  import- 
ant problems  connected  with  the  forests  of  the  State  and  nation. 
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MICHIGAN    FORESTS   OF    TODAY. 


ARBOR    DAY   ADDRESS    BY    A.    A.    CROZIER. 

1  nappen  to  have  been  born  and  brought  up  in  the  backwoods  of 
western  Michigan,  in  a  place  which,  for  that  part  of  the  State,  was  the 
dividing  line  between  the  hardwoods  and  the  pine.  North,  as  far  as  the 
eje  could  see,  was  the  pine,  a  large  block  of  which  still  remained  within 
my  recollection  like  a  great  cloud  ux>o(n  the  horizon.  Southward  to  the 
opposite  horizon  were  rolling  hills  of  beech  and  maple.  During  my  col- 
lege course  I  taught  school  one  winter  in  the  northern  lum'ber  woods, 
where  all  night  long  could  be  heard  the  rumble  of  loaded  tram  cars  car- 
rying logs  to  the  Little  Muskegon  river.  If  there  has  been  one  thing 
impressed  upon  my  mind  more  than  another  it  has  been  the  vast  supply 
of  Michigan  pine. 

During  the  past  two  winters,  while  attending  farmers'  institutes,  I 
have  had  an  opportunity  to  see  something  of  the  effect  that  continued 
lumbering  has  had  on  this  supply  of  pine.  And  I  think  some  of  you  will 
be  as  surprised  as  I  was  When  I  say  that  in  traveling  nearly  two  thou- 
sand miles  through  some  forty  counties  in  the  lumber  regions  of  the 
State,  I  cannot  now  I'ecall  having  seen  in  any  one  place  as  much  as  a 
sii'gle  acre  of  standing  white  pine  in  good  condition.  Of  course,  these 
travels  were  mainly  along  the  railroads,  where  as  along  the  streams,  the 
timber  is  first  cut  away;  but  when  one  can  ride  through  the  heart  of  the 
pine  country  from  Manistee  on  the  west  to  Saginaw  on  the  east,  and 
see  an  almost  continuous  succession  of  abandoned  lumber  fields,  miles 
upon  miles  of  stumps  as  far  as  the  eye  can  see,  it  has  some  significance. 
We  know  there  still  remain  in  northern  Michigan  swamps  filled  with 
hemlo'ck,  cedar,  and  other  less  valuable  timber,  some  excellent  belts  of 
hardwood,  which  are  being  fast  cut  away,  and  here  and  there  remote  from 
fhe  rivers  and  main  lines  of  railroad  a  few  considerable  blocks  of  good 
white  pine  still  held  by  speculators  or  now  being  cut  and  removed  by 
means  of  spurs  of  the  railroads  branching  out  from  the  main  lines.  But 
^he  impression  which  I  think  any  one  would  get  from  traveling  through 
the  State,  and  which  all  the  evidence  goes  to  show  is  correct,  is  that  the 
important  lum'bering  days  of  Michigan  are  past.  Considerable  lumber  of 
one  kind  and  another  is  still  being  cut,  owing  to  the  advance  in  price, 
bringing  into  market  timber  of  poorer  quality  and  from  more  remote 
localities,  but  this  work  is  now  being  done  more  and  more  in  a  small  way. 
The  larger  operators  have  many  of  them  gone  out  of  business  or  have 
shifted  the  scene  of  their  operations  to  the  forests  of  the  Southern  States 
or  the  Pacific  Northwest. 

Last  summer  an  incident  occurred  here  at  the  college  which  served 
to  illustrate  to  one  who  does  not  keep  posted  on  such  matters  something 
of  the  changes  which  have  taken  place  in  the  Michigan  lumber  trade 
within  the  past  few  years.  The  college  had  occasion  to  build  another 
barn,  and  in  the  bill  of  lumber  was  an  order  for  some  18  foot  white  pine 
barn  boards,  such  as  were  used  in  building  the  other  bams  uxKm  the 
grounds.  The  dealer  examined  the  bill  with  some  astonishment  and  said 
that  if  we  really  wanted  such  lumber  he  would  endeavor  to  get  it  for  us 
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80iiH?wliere  in  the  State,  but  tbat  it  might  have  to  be  sawed  an  a  special 
order.  Such  lumber  was  not  kept  in  stock  in  Lansing,  and  had  not 
been  for  several  years.  People  had  entirely  given  up  using  such  expen- 
sive lumber  as  good  white  pine  for  building  bams.  And  so,  gathering 
wisdom  as  we  went  along,  the  barn  was  built  with  hemlock  for  joists, 
studding,  and  siding,  and  with  yellow  pine  from  Arkansas  for  flooring. 
One  thing  the  builder  insisted  on  was  a  good  old  fashioned  two-inch 
white  pine  floor  for  a  driveway  and  threshing  floor.  Yes,  the  dealer  had 
just  what  was  wanted,  some  choice  six  inch  plank  that  had  been  on  hand 
for  several  years.  White  pine  it  certainly  proved  to  be,  but  full  of  knots, 
having  apparently  all  been  cut  from  trees  not  over  eight  or  ten  inches 
in  di?;  meter. 

I  have  tried  to  get  figures  to  show  how  much  cleared  land  there  is  at 
present  in  the  State  and  how  much  in  original  forests,  but  statistics  do 
not  appear  to  give  just  this  information.  The  State  census  of  1894,  not 
yet  fully  published,  gives  the  number  of  acres  in  farms  in  the  State  at 
15,296,0*78,  or  42  per  cent  of  the  total  land  area.  Of  this  amount,  10,379,- 
515  acres,  or  about  two-thirds,  are  improved,  making  the  land  actually 
under  cultivation  in  the  State  about  28  per  cent  of  the  whole.  Nothing 
is  said  of  the  condition  of  the  more  than  half  of  the  State's  surface  not  in 
farms,  but  still  belonging  to  the  State  or  to  the  railroads  or  other  large 
corporations  or  wealthy  individuals.  These  lands,  while  none  of  them 
are  reported  as  improved,  have,  as  we  know,  been  extensively  cut  over  for 
lumber,  and  large  sections  can  no  longer  be  properly  classed  as  forests. 

The  distribution  of  the  cultivated  land  is  of  course  very  unequal 
throughout  the  State.  Tn  the  southern  four  tiers  of  counties,  which 
include  about  one-tliird  of  the  area  of  the  State,  the  amount  of  improved 
land  is  67  per  cent  of  the  whole,  while  in  the  Upper  Peninsula,  which  also 
comprises  about  one-third  of  the  State,  the  land  under  cultivation  is 
only  1^  per  cent  of  the  whole.  The  vast  areas  of  uncultivated  land 
denuded  of  timber  which  are  found  in  the  northern  half  of  the  State  do 
not  exist  at  the  south.  There  is  at  the  south  less  land  which  is  neither 
farm  nor  forest.  The  condition,  however,  of  much  of  the  woodland  in  the 
southern  part  of  the  State  deserves  to  be  noted.  Though  evidently 
reserved  in  most  cases  for  permanent  forest,  the  treatment  it  had  received 
has  often  been  such  as  to  unfit  it  for  that  purpose.  Fire  has  done  less 
damage  in  the  south  than  in  the  north,  owing  mainly  to  the  limited  extent 
and  isolated  situation  of  the  wooded  sections,  but  live  stock  has  here  done 
much  greater  injury.  In  the  thickly  settled  southern  counties  there  is  a 
demand  for  all  the  pasturage  that  can  be  obtained,  and  it  is  probably  true 
that  fully  half  of  the  woodland  in  that  section  of  the  State  is  habitually 
used  for  pasture,  with  the  result  that  all  the  smaller  growth  gradually 
disappears,  thus  limiting  the  duration  of  a  forest  so  treated  to  the  life  of 
the  larger  timber.  In  the  southern  counties  we  see  then  that  the  culti- 
vated land  has  already  reached  two-thirds  of  the  whole,  which  is  about 
equal  to  that  of  Germany  and  some  of  the  other  countries  of  Europe.  In 
northern  Michigan  the  area  of  cultivated  land  is  still  small,  but  a  large 
portion  of  the  remaining  surface  has  been  lumbered  over  and  is  now  lying 
idle,  awaiting  settlement,  or  possibly  in  some  cases  reforestation,  but  at 
present  yielding  no  valuable  returns  to  any  one. 
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ARBOR   DRY   ON   THE   FARM. 


ARBOR  DAY  ADDRESS  BY  PROF.  I>.  R.  TAFT. 

In  the  lasrt  issue  of  the  Youth's  Comjpaiiion  there  was  a  short  article 
by  the  Father  of  Arbor  Day,  Secretory  J.  Sterling  Morton,  which  was 
substantially  as  follows: 

In  January,  1872,  J,  Sterling  Morton  introduced  a  resolution  at  a  meet- 
ing of  the  State  Board  of  Agriculture  of  Nebraska,  setting  apart  and  con- 
eecrating  one  day  in  the  month  of  April  for  tree  planting,  and  naming  it 
"Arbor  Day."  In  1874  Gov.  Furnas,  of  Nebraska,  issued  the  first  Arbor 
Day  proclamatioin,  and,  a  few  years  later,  the  day  was  made  a  legal  holi- 
day in  that  State. 

So  far  as  I  have  been  aible  to  learn,  Michigan  was  the  second  State  to 
fall  into  line,  as  Gov.  Bagley,  Feft>ruary  22,  1876,  appointed  April  15  as 
"Arbor  Day"  for  that  year,  while  Wisoonsin,  under  the  auspices  of  the 
State  Forestry  Association,  held  its  firtst  Arbor  Day  on  the  18th  of  May 
of  that  year,  and  as  a  result  1,342,886  trees  were  planted  in  that  State. 
The  idea  was  soon  taken  up  by  other  states,  particularly  at  the  west,  until 
now  forty-two  of  the  forty-five  states  of  the  Union  celebrate  "Arbor 
Day,"  as  do  Canada,  Mexico,  Great  Britain,  and  India. 

It  is  reported  that  upon  the  first  Arbor  day  in,  Nebraska  12,000,000 
trees  were  planted.  The  benefits  of  these  earlier  plantings  became  so 
marked  that  up  to  1888  more  than  two  and  one-half  billiooi  trees  were 
planted  in  that  State  upon  homestead  and  tree  claims,  and  in  all  up  to 
the  present  time  over  twenty  billion  trees  'have  been  planted  in  Nebraska 
upon  "Arbor  Days." 

In  'his  article  in  the  Youth's  Companion,  Secretary  Morton  states  that 
more  than  25,000  acres  of  forests  are  consumed  each  twenty-four  hours 
by  railroads,  manufactories  and  forest  fires,  amd  he  very  pertinently  asks, 
"How  many  aicres  are  planted  every  twenty-four  hours?"  and,  "How 
long,  at  the  present  rate  of  consumption,  before  the  primeval  forests  of 
the  United  States  shall  have  become  completely  denuded?" 

In  considering  the  division  of  the  topic  that  has  been  assigned  to  me, 
the  celebration  of  "Arbor  Day  on  the  Farm,"  it  very  naturally  divides 
itself  into  planting  a  forest,  setting  out  fruit  and  nut  trees,  decorating 
the  grounds  about  the  house,  and  roadside  planting. 

From  what  has  been  said  by  previous  speakers  regarding  the  present 
condition  of  Michigan  forests,  which,  ihowever  depleted,  compare  favor- 
ably with  those  of  most  other  states,  it  can  be  seen  that  the  farmer  who 
has  waste  land  adapted  to  the  purpose,  will  find  the  planting  of  it  to 
timber  trees  a  profitable  investment.  Such  a  timber  plantation  will  'have 
at  least  a  threefold  value.  In  sections  of  the  State  where  most  of  the 
land  has  been  cleared,  not  the  least  to  be  considered  is  the  beneficient 
effect  of  a  forest  as  a  windbreak.  Even  though  one  d'oes  not  care  to  plant 
extensively  for  timber  purposes,  in  sections  where  the  wind  has  unre- 
stricted sweep,  a  shelter  belt  of  evergreens  of  but  a  few  rods  in  width 
will  have  a  marked  effect  in  tempering  the  blasts  of  winter.  No  one  will 
dispute  the  value  of  the  shelter  belt,  so  far  as  the  protection  of  the  dwell- 
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ing  and  atables  is  concerned,  and  its  importance,  and  I  might  say  its 
necessity,  for  the  best  success  in  gardiening  and  fruit  cuItuTe  are  begin- 
ning to  be  appreciated  by  all  intelligent  persons. 

To  ©ecure  any  marked  effect  upon  the  general  climate  of  a  section  will 
require  concerted  aiction  and  extensive  planting  over  large  areas,  and  it 
will  require  many  years  for  the  trees  to  gww  to  a  size  sufficient  to  have 
any  great  influence,  but  with  the  iQcreasing  interest  in  forest  preserva- 
tion and  in  reforestation,  even  this  can  b6  hoped  for  in  the  future. 

Aside  from  their  value  as  windbreaks,  timber  belts  are  of  value  on  the 
farm  for  f urtDishing  a  sui>ply  of  stove  wood  for  family  uee  or  for  sale. 
While  most  farmers  have  retained  wood  lots  of  ample  size  to  supply  their 
needs,  we  frequently  find  that  although  it  would  have  been  of  more 
income  had  it  been  left  in  forest,  all  of  the  land  upon  a  farm  .has  been 
cleared. 

In  case  any  of  the  land  is  rough  and  uneven,  or  for  any  other  reason 
is  not  adapted  for  profitable  -cropping,  it  may  be  planted  to  .suoh  trees 
as  are  suited  to  the  «soil  and  climiate,  and  after  the  first  five  years  the 
necessary  thinning  out  of  the  plantation  will  supply  stove  wood  for  a 
family  from  each  five  acres.  If  a  proper  selection  of  varieties  has  been 
planted,  it  will  be  only  a  few  years  before  a  large  annual  return  can  be 
obtained  from  the  trees,  aj9  many  of  them  can  be  used  for  fence  and  tele- 
phone i)osts,  while  others  can  be  allowed  to  grow  up  into  timber. 

Iristead  of  devoting  Arbor  Day  to  the  planting  of  forest  trees,  it  may 
be  used  in  planting  orchards  of  fruit  trees,  either  for  home  use  or  market. 
Every  farm  should  have,  within  a  short  distance  of  the  house,  a  variety 
of  the  different  kinds  of  fruits  adapted  to  home  use. 

While  in  the  case  of  an  orchard  designed  strictly  for  commercial  pur- 
poses, great  care  should  be  taken  that  it  be  located  where  it  will  have 
congenial  surroundings,  and  where  the  arrangements  are  su«ch  that  it 
can  'have  proper  care  and  attention,  with  the  greatest  economy  of  labor. 
It  is  often  the  case  that  there  is  a  part  of  the  farm  where  it  is  impos^ble 
to  grow  the  ordinary  farm  crops  to  advantage,  but  which  can  be  utilized 
for  a  few  fruit  trees.  In  this  way  not  only  can  the  waste  land  be  utilized 
but  an  unsightly  place  can  be  concealed.  This  practice  is  not  to  be  com- 
mended, except  where  the  land  is  adapted  to  the  kind  of  fruit  to  be 
planted,  and  where  there  is  a  supply  of  plant  food  and  water  for  the 
trees.  Upon  most  land  there  is  an  opportunity  for  sucih  use  of  the  land 
and  the  planting  of  such  places  would  be  an  excellent  work  for  Arbor 
Day. 

In  addition  to  the  planting  of  fruit  trees  in  such  locations,  the  matter 
of  using  the  various  nut  trees  s'hould  have  con49ideration.  In  many  sec- 
tions of  southern  Michigan,  the  chestnut  can  be  grown  to  advantage. 
While  the  common  sweet  chestnut  is  capable  of  being  grown  with  profit, 
the  Paragon  and  the  various  European  and  Japaneses  varieties,  although 
inferior  in  quality,  are  even  more  promising,  as  the  fruit  is  much  larger, 
and  the  trees  are  early  and  abundant  bearers.  This  fruit  will  adapt 
itself  to  locations  and  conditions  in  which  very  few  of  the  fruits  would 
succeed.  While  they  would  be  benefited  by  an  occasional  cultivation 
for  the  first  few  years,  fair  success  can  be  obtained  without  it  if  the  soil 
is  «aitable.  The  chestnut  is  a  very  common  forest  tree  in  parts  of  New 
44 
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Enf^laiid  and  thrives  best  in  a  sandy  loam  soil.  A  limestone  soil  is 
thought  to  be  uncongenial  to  them. 

Although  not  likely  to  be  commonly  successful,  some  of  the  pecaas, 
and  of  the  hardier,  late  blooming  varieties  of  the  English,  or  more  prop- 
erly the  Persian  walnut,  may  be  found  to  do  well  in  some  of  the  sheltered 
places  along  the  shore  of  Lake  Michigan.  The  filbert  is  another  fruit 
whose  value  is  worthy  of  investigation. 

The  various  nut  trees  can  all  be  grown  from  seed,  but  if  the  best  fruit 
is  desired,  grafted  trees  of  improved  varieties  can  be  obtained  from  nur- 
serymeoi.  The  importance  of  nut  culture  as  an  industry  can  be  seen  when 
it  is  stated  that  from  f  150,000  to  f200,000  worth  of  nuts  are  brought  into 
Mic^higan  annually,  an  amount  larger  than  would  be  produced  by  10,000 
acre«  of  good  land  in  wheat.  Since  soils  thiat  are  but  poorly  adapted  to 
wheat  and  other  farm  crops  can  be  used  for  the  growing  of  nut  trees, 
here  again  would  seem  to  be  an  admirable  way  of  spending  Arbor  Day. 

In  addition  to  their  value  from  a  standpoimt  of  dollars  and  cents,  a 
gix)ve  of  nut  trees  would  add  much  to  the  attractiveness  of  a  farm,  and 
besides  would  make  an  excellent  windbreak.  Surmounting  an  eminence 
as  it  often  would,  its  value  in  enihancing  the  worth  of  the  farm,  and  the 
pleasure  afforded  the  esthetic  taste  of  its  occupants,  would  repay  its 
entire  cost. 

Roadside  planting  should  also  receive  attention,  making  use  so  far  as 
possible  of  native  trees  and  shrubs.  In  some  sections,  fruit  and  nut 
tree.s  can  be  used  for  this  purpose,  and  would  be  well  adapted  almost 
everywhere  were  it  not  for  the  fact  that  the  ruthless  poGjcher  is  not  con- 
tent with  stealing  the  fruit,  but  strips  the  branches,  knocks  off  the  bark 
and  ruins  the  trees,  both  as  objects  of  beauty,  and  iSO  far  as  the  produc- 
tion of  future  crops  is  concerned. 

In  some  sections  of  Europe  the  cherry  is  used  as  a  street  tree,  and 
particularly  while  in  flower  and  fruit  presents  an  appearance  equalled 
by  none  of  our  ornamental  trees,  so  called. 

While  Arbor  Day  in  its  original  significance  dealt  largely  with  forest 
planting,  it  is  today  viewed  rather  more  from  the  aesthetic  and  ornamental, 
rather  than  from  the  commercial  side,  and  the  planting  that  is  done  in 
Michigan  is  largely  alx)ut  the  dwelling  and  along  the  roadside.  Our  peo- 
ple seem  to  be  too  much  engaged  in  the  destruction  of  forests  to  give 
much  attention  to  reforestation,  although  there  has  been  a  marked 
change  in  its  favor  during  the  past  ten  years.  But  the  value  of  trees 
about  the  dwelling  is  appreciated  by  all.  A  proper  selection  of  trees, 
nicely  arranged  about  the  house,  will  not  only  afford  shade,  and  when 
necessary  a  windbreak,  but  they  relieve  the  bareness  that  is  so  notice- 
able when  trees  are  not  used,  and  aside  from  the  beauty  of  the  individual 
trees  in  form,  habit,  foliage  and  flower,  they  all  blend  together  into  a 
beautiful  picture.  The  results  of  mamy  of  "the  attempts  at  landscape 
decoration  are  not  altogether  satisfactory,  and  we  may  attribute  the 
failures  to  a  variety  of  causes.  Among  them  we  may  note:  the  selection 
of  varieties  that  are  not  adapted  to  the  soil  or  location;  mutilation  of 
the  roots  in  digging  or  want  of  proper  care  in  planting;  injury  from 
borers  or  other  insects,  and  lack  of  moisture  and  plant  food,  due  to  the 
dry  season  or  because  they  have  been  allowed  to  grow  in  grass  without 
proper  care  and  cultivation. 
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Even  though  the  trees  may  live  and  flourish  so  far  as  growth  is  con- 
cerned, the  effect  is  not  always  what  could  be  desired.  For  this  various 
reasons  may  be  given.  Much  of  it  is  due  to  the  common  desire  on  the 
part  of  the  planter  to  scatter  the  trees  about  wherever  there  is  an  avail- 
able spot,  "on  the  dot  a  tree  everywhere"  plan.  On  the  other  hand  we 
should  endeavor  to  leave  considerable  patches  of  lawn  unbroken  and 
arrange  the  trees  more  or  less  in  groups  along  the  sides  and  in  front  of 
the  lot  with  just  enough  trees  about  the  house  to  give  some  shade  to 
the  ground  around,  without  shading  the  house  at  most  more  than  one- 
third  of  the  time. 

It  is  difficult  at  the  time  of  planting  to  imagine  that  the  little  sapling 
will  grow  into  the  mighty  elm,  oak  or  maple,  and  this  often  leads  to  the 
planting  of  the  trees  so  thickly  that  the  view  to  and  from  the  house  is 
cut  off.    In  locating  the  groups  we  should  always  endeavor  to  avoid  this. 

We  can  wisely  make  increased  use  of  the  shrubbery  and  vines  about 
the  house,  and  all  can  be  brightened  with  bedding  plants,  but  as  with 
the  trees,  care  should  be  taken  not  to  unduly  break  up  the  lawn. 

Ajiother  excellent  use  of  Arbor  Day  is  the  cleaning  up  and  picking 
up  of  the  grounds  about  the  house  and  other  buildings.  This  not  only 
adds  to  the  looks  but  it  gives  an  appearance  of  thrift  and  has  often  been 
found  to  pay  in  various  ways  from  a  financial  standpoint.  When  the 
yard  is  strewn  with  bits  of  board,  papers  and  discarded  tools,  or  worse 
yet,  new  plows,  wagons  and  binders,  the  effect  upon  ehildren  cannot  be 
good,  while  a  neatly  kept  yard  will  aid  in  instilling  liabits  and  ideas  of 
neatness. 

A  writer  has  said,  "The  nakedness  of  farm  homes,  and  the  utter 
absence  of  the  ornamental,  tells  of  a  sad  defect  in  the  early  education." 
He  advises  that  the  work  of  ornamentation  be  commenced  with  the 
school  grounds.  "Make  them  beautiful  and  you  will  not  only  create  an 
attachment  for  the  school,  but  the  children  will  soon  demand  that  their 
homes  shall  be  beautiful  as  well  as  the  school  grounds." 

Here  then  is  another  use  for  Arbor  Day,  a.s  much  of  the  work  of  orna- 
menting the  grounds  will  be  too  heavy  for  the  children.  If  the  patrons 
of  the  sdbool  will  aid  in  preparing  the  lawn,  and  in  building  walks  and 
fences,  and  perhaps  in  obtaining  trees  and  shrubs,  the  work  of  planting 
and  caring  for  them  can  bo  done  by  the  children  under  the  direction  of 
the  teacher. 

Lowell  has  said,  "No  man  does  anything  more  visibly  useful  to  pos- 
terity than  he  wlio  plants  a  tree,"  and  while  this  may  seem  but  a  slight 
inducement  to  the  selfii^h  man,  it  is  difficult  to  see  how  any  one  can  forego 
doing  what  cannot  fail  to  give  immediate  and  lasting  pleasure  to  one's 
self  and  family.  To  all  then  I  would  urge  what  Secretary  Morton  calls 
his  decalogue:    "Plant  trees,"  as 

'*  Who  BOWS  a  field  or  trains  a  flower 
Or  plants  a  tree  is  more  than  all» 
For  he  who  blesses  most  is  blest." 
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PRESERVATION  OF  FORESTS  INT  OTHER  STATES. 


Many  »ta.tes  have  laws  looking  to  the  preservation  of  forests  by  the 
appointment  of  ^Tire  Wardens."  Space  forbids  the  publication  of  more 
than  one  of  these  laws.  That  of  Minnesota  seenns  to  come  nearer  to  our 
wants  in  Michigan  than  any  other,  and  is  published  in  full.  With  only 
a  limited  experience  under  this  law  the  chief  fire  warden  in  his  annual 
report  acknowledges  very  much  benefit  at  a  very  limited  expense. 

There  is  no  question  that  Michigan  should  take  immediate  steps  to 
preserve  her  forests  from  wanton  destruction  by  fire  or  any  other  means 
wiiidi  can  be  prevented. 


THE  MINNESOTA  LAW. 

AN  ACT  to  provide  for  the  preservation  of  forests  of  this  state  and  for  the  preven- 

tioQ  and  suppression  of  forest  and  prairie  fires. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota: 

Section  1.  The  State  Auditor  shaU  be  Forest  Commissioner  of  this  state  and  his 
orders  shall  be  supreme  in  all  matters  relating  to  the  preservation  of  the  forests  of 
this  state  and  to  the  prevention  and  suppression  of  forest  and  prairie  fires  as  herein- 
after provided.  The  supervisors  of  towns,  mayors  of  cities  and  presidents  of 
village  councils  are  hereby  constituted  fire  wardens  of  their  respective  towns,  cities 
and  villages  in  the  state  and  the  Chief  Fire  Warden  may  appoint  as  fire  wardens 
such  other  persons  as  he  may  deem  necessary  living  in  or  near  to  unorganized  terri- 
tory in  this  state,  whose  districts,  to  be  luiown  as  fire  districts,  he  may  determine. 

Sec.  2.  The  aforesaid  Forest  Commissioner  shall  appoint  a  competent  deputy  to 
be  known  as  Chief  Fire  Warden,  who,  from  personal  experience,  is  familiar  with 
the  conditions  of  the  forest  and  methods  by  which  fires  may  be  controUed.  Said 
Chief  Fire  Warden  shall  receive  a  salary  of  twelve  hundred  ($1,200)  dollars  per  year, 
and  shall  hold  his  office  during  the  pleasure  of  the  Forest  Commissioner.  He  shaU 
represent  the  authority  of  the  Forest  Commissioner  and  it  shall  be  his  duty  to  en- 
force the  provisions  of  this  act  throughout  the  state. 

Sec.  3.  The  Chief  Fire  Warden  shaU  have  general  charge  of  the  fire  warden 
force  of  the  state  and  shaU  have  authority  to  mass  such  fire  warden  force  as  may  be 
available  at  any  special  point  to  suppress  fires.  In  case  the  fire  warden  force  of  any 
locality  is  deemed  by  said  Chief  Fire  Warden  inadequate  to  prevent  or  suppress 
forest  or  prairie  fires,  he  may  appoint,  temporarily,  needed  fire  wardens  whose 
duties  and  authority  shall  be  the  same  as  herein  given  to  town  supervisors  acting  as 
fire  wardens.  He  shall  properly  divide  into  fire  districts  all  unorganized  territory 
in  this  state  and  appoint  competent  fire  wardens  therein;  he  shall  cooperate  with 
any  police  or  military  force  of  the  United  States  Government  which  may  be  detailed 
to  guard  the  national  domain  from  fire;  he  shall  Investigate  the  extent  of  the  forests 
in  the  state,  together  with  the  amoimts  and  varieties  of  the  wood  and  timber 
growing  therein,  the  damages  done  to  them  from  time  to  time  by  forest  fires  and  the 
causes  of  such  fires,  the  method  used,  if  any,  to  promote  the  regrowth  of  timber, 
and  any  other  important  facts  relating  to  forest  interests,  which  may  be  required 
by  the  Forest  Commissioner.  The  information  so  gathered,  with  his  suggestions 
relative  thereto,  shall  be  Included  in  a  report  to  be  made  by  him  annually  to  the 
Forest  Commissioner. 
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Ssc.  4.  The  Forest  Commissioner  shall  provide  and  officially  sign  an  abstraxit  of 
the  penal  laws  of  this  act,  with  such  rules  and  regulations  in  accord  therewith  as  he 
may  deem  necessary,  and  on  or  before  the  first  day  of  April  of  each  year  he  shall 
forward  as  many  copies  as  he  considers  needful  to  the  chairman  of  each  town  board 
of  supervisors  and  presidents  of  ylllages,  to  the  forest  fire  wardens  that  he  has 
Appointed  and  to  all  railroad  companies  and  to  the  chairman  of  each  board  of 
county  commissioners  in  this  state,  and  it  shall  be  the  duty  of  said  fire  wardens  to 
poet  up  such  abstract  as  warning  placards  in  conspicuous  places  in  their  respectlye 
districts,  and  it  shall  be  the  duty  of  the  county  commissioners  of  each  county  to 
cause  the  said  abstract  to  be  published  In  at  least  three  issues  of  the  official  paper  in 
their  respective  counties  during  the  fire-dangerous  season  of  each  year,  which  shall 
toe  reckoned  from  the  15th  of  April  to  the  1st  of  November. 

Sec.  5.  During  a  dry  and  dangerous  season,  when  forest  and  prairie  fires  are 
preyalling  or  are  liable  to  break  out,  the  Chief  Fire  Warden  shall  use  such  means 
under  his  command  as  he  may  deem  necessary  to  prevent  or  suppress  such  fires, 
and  his  expenses  shall  be  paid  by  the  state,  which  expenditures  in  one  year  shall 
not  exceed  five  thousand  dollars  to  be  paid  for  out  of  the  general  revenue  fund,  upon 
the  order  of  the  Forest  Commissioner. 

Sec,  6.  It  shall  be  the  duty  of  each  fire  warden  to  take  precautions  to  prevent  the 
netting  of  forest  or  prairie  fires,-  and  when  his  district  is  suffering  or  threatened  with 
fire,  to  go  to  the  place  of  danger  to  control  such  fires,  and  each  forest  fire  warden 
BhaJl  have  authority  to  call  to  his  assistance  in  emergencies  any  able-bodied  male 
person  over  eighteen  years  of  age,  and  if  any  such  person  refuses,  without 
reasonable  justification  or  excuse,  to  assist,  or  if  any  fire  warden  refuses  or  neglects 
to  perform  the  duties  assigned  him  in  this  act,  such  officer  or  person  shall  be  deemed 
guilty  of  a  misdemeanor,  and  shall  upon  conviction  thereof  be  punished  by  a  fine 
of  not  more  than  one  hundred  ($100)  dollars  or  imprisonment  in  the  county  jail  not 
to  exceed  three  (3)  months. 

Sec.  7.  The  Chief  Fire  Warden  and  the  several  fire  wardens  created  by  this  act 
shall  have  authority  to  enforce  the  provisions  of  this  act,  and  it  shall  be  their  duty 
to  codperate  with  the  fire  warden  of  any  adjoining  district,  and  in  the  absence  of 
such  fire  wardens  to  direct  the  work  of  control  and  extinguishment  of  forest  or 
prairie  fires  in  such  district,  and  to  arrest,  without  warrant,  every  person  found 
violating  the  provisions  of  this  act,  and  to  forthwith  take  the  offender  before  a 
ma^strate  and  make  complaint  against  such  person.  The  chairman  of  boards  of 
township  supervisors,  presidents  of  villages  and  fire  wardens  appointed  by  the  Chief 
Fire  Warden  shall  inquire  into  the  cause  of  each  forest  or  prairie  fire  within  their 
districts  and  shall  report  the  same  to  the  Chief  Fire  Warden  and  the  methods  used 
to  control  or  extinguish  such  fires  and  the  amount  of  property  destroyed  and  the 
number  of  lives  lost,  if  any,  and  report  such  other  facts  in  regard  to  said  fires  as 
said  Chief  Fire  Warden  may  require.  During  the  more  dangerous  season  of  the 
year  the  Chief  Fire  Warden  may  require  frequent  reports  from  the  chairmen  of 
township  boards,  or  in  unorganized  towns  from  fire  wardens  appointed  by  the  said 
Chief  Fire  Warden,  as  to  condition  of  forest  and  prairie  fires  and  as  to  what  is  being 
done  to  control  the  same. 

Sec  8.  Each  fire  warden  shall  receive  for  his  actual  services  rendered  under  this 
act  two  ($2)  dollars  per  day,  two-thirds  of  which  shall  be  paid  by  the  county  where 
such  service  is  perfomed,  and  one-third  by  the  state;  and  any  employ^  engaged  in 
like  service  shall  receive  at  the  rate  of  one  and  fifty  one-hundredths  ($1.50)  dollars 
per  day,  and  said  expense  shall  also  be  paid,  two-thirds  by  the  county  where  such 
service  is  rendered,  and  one-third  by  the  state,  as  hereinafter  provided,  but  no  pay- 
ment shall  be  made  to  any  claimant  under  this  act  until  he  shall  have  presented  an 
itemized  account  and  made  oath  or  affirmation  that  said  account  is  just  and  correct, 
which  account  shall  be  approved  by  the  board  of  township  supervisors,  and  shall  bo 
audited  by  the  county  commissioners,  when  satisfied  of  the  justice  of  the  claim,  and 
left  on  file  with  the  county  auditor;  in  case  of  unorganized  townships,  the  board 
of  county  commissioner  alone  shall  approve  and  audit  such  accounts.  The 
county  auditor  shall  thereupon  issue  to  each  claimant  his  warrant  upon  the  county 
treasurer  for  the  entire  sum  to  which  such  claimant  is  entitled,  and  the  treasurer 
shall  pay  the  same.  Such  county  auditor  shall  transmit  the  original  oath  and  copy 
of  the  warrant  to  the  State  Auditor,  who  shall  audit  such  claim,  and  one-third  thereof 
shall  be  paid  out  of  the  state  treasury  from  the  general  revenue  fund  by  warrant 
Issued  by  the  State  Auditor  upon  the  State  Treasurer  in  favor  of  the  county  thereof 
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paying  the  same,  and  forward  the  same  to  the  auditor  of  said  county.  Provided, 
that  no  fire  warden  shall  be  paid,  in  any  one  year,  for  more  than  ten  (10)  days' 
service  in  extinguishment  and  preventing  forest  or  prairie  fires,  nor  for  more  than 
five  (5)  days'  service  In  each  year  in  posting  notices  and  malsing  the  reports  required 
by  this  act;  nor,  in  the  aggregate,  for  more  than  fifteen  (15)  days*  service,  of  what- 
ever character,  in  any  one  year;  nor  shall  any  one  person,  employed  by  fire  wardens 
to  assist  in  extinguishing  or  preventing  forest  or  prairie  fires  be  paid  for  more  than 
five  (5)  days  of  such  service  in  any  one  year.  No  county  shall  exi>end  more  than  five 
hundred  ($500)  dollars  of  public  money  in  any  one  year  under  this  act 

Sec.  9.  Any  person  who  willfully,  negligently  or  carelessly  sets  on  fire,  or 
causes  to  be  set  on  fire,  any  woods,  prairie  or  other  combustible  material,  whether 
or  not  on  his  own  lands,  by  means  whereof  the  property  of  another  is  injured  or 
endangered,  or  any  person  who  willfully,  negligently  or  carelessly  suffers  any  fire 
set  by  himself  to  damage  the  property  ot  another,  is  guilty  of  a  misdemeanor  and 
shall  be  punished  by  a  fine  not  exceeding  one  hundred  ($1(X))  dollars,  or  by  imprison- 
ment in  the  county  jail  not  exceeding  three  (3)  months.  Any  person  who  maliciously 
sets  on  fire,  or  causes  to  be  set  on  fire,  any  woods,  prairies  or  other  combustible 
material  whereby  the  property  of  another  is  destroy^  and  life  is  sacrificed,  shall 
be  punished  with  a  fine  of  not  over  five  hundred  ($500)  dollars,  or  be  imprisoned  in 
the  state  prison  for  a  term  of  not  over  ten  (10)  years,  or  both  such  fine  and  imprison- 
ment. 

Sec.  10.  Any  person  who  shall  Icindle  a  fii'e  on  or  dangerously  near  to  forest  or 
prairie  land  and  leave  it  unquenched,  or  sliall  be  a  party  thereto,  and  every  person 
who  shall  use  other  than  incombustible  wads  for  firearms,  or  who  shall  carry  a 
naked  torch,  fire  brand  or  other  exposed  light  in  or  dangerously  near  to  forest  land, 
causing  risk  of  accidental  fire,  shall  be  punished  by  a  fine  not  exceeding  one  hundred 
($100)  dollars  or  imprisonment  in  the  county  Jail  not  exceeding  three  (3)  months. 

Sec.  11.  Every  person  who  shall  willfully  or  heedlessly  deface,  destroy  or  remove 
any  warning  placard  posted  imder  the  requirements  of  this  act  shall  be  liable  to  a 
fine  not  exceeding  one  hundred  ($100)  dollars  for  each  such  offense,  or  imprisonment 
in  the  county  Jail  not  exceeding  three  (3)  months. 

Sec.  12.  It  shall  be  the  duty  of  all  railroad  companies  operating  any  railroad 
within  this  state  to  use  efficient  spark  arresters  on  all  their  engines  and  to  keep 
their  right  of  way  to  the  width  of  fifty  (50)  feet  on  each  side  of  the  center  of  the 
main  track  cleared  of  all  combustible  materials  and  safely  dispose  of  the  same 
within  said  limits  of  their  right  of  way  between  the  fifteenth  day  of  April  and  the 
first  day  of  December.  No  railroad  company  shall  permit  its  empploy^s  to  leave  a 
deposit  of  fire  or  live  coals,  or  hot  ashes,  in  the  immediate  vicinity  of  woodland,  or 
lands  liable  to  be  overrun  by  fires,  and  where  engineers,  conductors  or  trainmen 
discover  that  fences  or  other  materials  along  the  right  of  way  or  woodland  adjacent 
to  the  railroad  are  burning  or  in  danger  from  fire,  they  shall  report  the  same 
promptly  at  the  next  telegraph  station  that  they  may  pass.  In  seasons  of  drouth 
railroad  companies  shall  give  particular  instructions  to  their  employes  for  the  pre- 
vention and  prompt  extinguishment  of  fires  and  they  shall  cause  warning  placards 
furnished  by  the  Forest  Commissioner  to  be  iK>sted  at  their  stations  in  the  vicinity 
of  forest  and  prairie  grass  lands,  and  where  a  fire  occurs  along  the  line  of  their 
road  they  shall  concentrate  such  help  and  adopt  such  measures  as  shall  be  available 
to  effectively  extinguish  it.  Any  railroad  company  willfully  violating  the  require- 
ments of  this  act  shall  be  deemed  guilty  of  a  misdemeanor  and  be  punished  by  a 
fine  not  exceeding  one  hundred  ($100)  dollars  for  each  such  offense,  and  railroad 
employes  willfully  violating  the  requirements  of  this  section  shall  be  guilty  of  a 
misdemeanor  and  be  pimished  by  a  fine  of  not  less  than  five  ($5)  dollars  nor  more 
than  fifty  ($50)  dollars.  But  tliis  section  shall  not  be  construed  to  prohibit  or  prevent 
any  railroad  company  from  piling  or  keeping  upon  the  right  of  way  cross  ties  or 
other  material  necessary  in  the  operation  or  maintenance  of  such  railroad. 

Sec.  13.  It  shall  be  the  duty  of  each  and  every  owner  of  threshing  or  other  port- 
able steam  engines  to  have  efiieient  spark  arresters  on  their  engines  at  all  times 
when  in  use,  and  no  person  in  charge  of  any  threshing  engine  shall  deposit  live 
coals  or  hot  ashes  from  his  engine  in  any  place  without  putting  them  out  or  cover- 
ing them  with  at  least  three  Inches  of  earth  before  leaving  them.  All  persons 
violating  the  provisions  of  this  section  shall  be  deemed  guilty  of  a  misdemeanor, 
and  upon  conviction  thereof  shall  be  punishofl  by  a  fine  not  less  than  five  ($5)  dollars 
nor  tnoro  than  fifty  (.Sr)0)  dollars. 
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Ssc.  14.  Nothing  in  this  act  shall  be  construed  as  affecting  any  right  of  action 
for  damages. 

Ssc.  15.  Woodland  territory  within  the  terms  of  this  act  shall  be  construed  to 
mean  bodies  of  forest  and  brush  land. 

Bec.  16.  All  moneys  received  as  penalties  for  violating  the  provisions  of  this  act 
shall  be  paid  into  the  county  treasury  of  the  county  wherein  the  offense  occurred, 
to  be  known  as  the  County  Fire  Fund,  and  used  under  the  direction  of  the  county 
board  in  defraying  the  expenses  of  enforcing  the  provisions  of  this  act  within  such 
county. 

Sec.  17.  -  The  Forest  Commissioner  shall  annually  on  or  before  the  first  day  of 
December  make  a  written  report  to  the  Governor  of  his  doings  in  respect  to  the 
duties  herein  assigned  him,  together  with  an  itemized  account  of  the  expenses 
incurred  in  carrying  out  the  provisions  of  this  act,  which  report  shall  include  such 
statistics  and  facts  as  he  has  obtained  from  the  Chief  Fire  Warden  and  from  the 
several  Are  wardens  of  the  state  and  from  other  sources,  together  with  his  sug- 
gestions relative  to  the  preservation  of  the  forests  of  the  state  and  to  the  prevention 
and  extinguishment  of  forest  and  prairie  fires. 

Sbc.  18.   All  acts  and  parts  of  acts  inconsistent  with  this  act  are  hereby  repealed. 

Sbc.  19.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  April  18,  1895. 
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RAILROAD  LAND  GRANTS. 


In  an  early  day  in  the  liiBtory  of  Michigan  grants  of  land  aggregating 
iBeveral  hundred  thousand  acres,  mostly  timbered,  were  made  by  the 
government  to  aid  in  the  eonatruction  of  railroads  in  the  State.  At  this 
time  m-any  unjemployed  men  are  looking  to  the  country  for  cheap  homes, 
and  the  means  of  making  a  living  for  themselves  and  families.  With, 
a  view  of  furnishing  information  on  thi«  matter,  several  of  these  rail- 
road companies  still  owning  lands  were  invited  to  furnish  a  brief  state- 
ment of  their  lands,  covering  location,  terms  of  sale  and  number  of  acres 
still  held. 

The  Jackson,  Lansing  &  Saginaw,  Flint  &  Pere  Marquette,  Grand 
Rapids  &  Indiana,  and  the  Detroit,  Maokinac  &  Mjarquette  companies 
complied.  Their  oommunioations  are  given  a  place  here  and  may  be  a 
benefit  to  persons  looking  for  cheap  homes : 


JACKSON,    LANSING   &   SAGINAW    RAILROAD    CO. 

Lansing,  Mioh.,  September  H,  1896. 
Hon.  C.  H.  Mobsb,  Commissioner  of  Labor,  Lansing ,  Mich,: 

Ddar  Sir — I  am  in  receipt  of  your  valued  favor  asking  this  oomx)any 
to  furnish  you  with  statistics  relative  to  its  land  grant  and  I  cheerfully 
comply  with  your  request  and  submit  the  following: 

Up  to  this  time  there  have  been  patented  to  this  company  by  the  gen- 
eral government  upwards  of  590,000  acres,  and  of  this  amount  the  oom- 
pany  has  sold  365,000  acres,  there  being  a  balance  now  remaining  of 
225,000  acres.  The  lands  of  this  company  are  principally  sit- 
uated in  the  counties  of  Saginaw,  Bay,  Ogemaw,  Roscommon, 
Missaukee,  Kalkaska,  Crawford,  Otsego,  Antrim,  Charlevoix,  Che- 
boygan, and  other  counties,  thus  affording  a  wide  range  in 
choice  locations.  They  are  to  be  found  upon  odd  numbered  sections  and 
embrace  every  variety  of  soil  and  timber. 

The  Mackinac  division  of  the  Michigan  Central  railroad  passes  directly 
through  the  grant  and  the  lands  are  situated  on  each  side  of  it.  The 
Grand  Rapids  &  Indiana  railroad  also  extends  along  the  west  side  of 
the  grant  and  through  the  midst  of  the  lands  in  the  northern  counties. 
Portions  of  them  are  situated  near  the  waters  of  Lake  Michigan,  others 
near  Lake  Huron  and  Saginaw  Bay.  All  are  within  easy  access  of  these 
waters.  The  great  lumbering  streams  of  the  State,  the  Rifle,  the  Mus- 
kegon, the  Au  Sable,  the  Manistee,  the  Cheboygan,  the  Pigeon,  and  the 
Black  rivers  also  traverse  this  district  and  afford  ready  and  cheap  trans- 
portation for  timber  found  here  in  abundance. 
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Th€  landB  now  remaining  may  be  classified  as  follows :  125,000  acres 
of  'hardwood,  20,000  acres  of  cedar  and  other  valuable  timibers,  40,000 
acres  of  'hardwood  lands  from  which  the  soattering  pine  timber  has  b^n 
sold,  40,000  acres  of  "plains." 

The  prices  of  these  lands  vary  from  f  1.25  per  acre  for  the  plains  land 
to  f  7.50  per  acre  for  the  hardwood  land.  The  terms  of  sale  are  one-half 
the  purchase  price  in  ca^h  and  the  balance  in  three  equal  annual  pay- 
ments with  interest. 

The  lands  timbered  with  beech,  maple,  basswood,  hemlock,  ash  and 
bird's  eye  maple  are  fertile  and  well  adapted  to  farming.  All  the  timber 
on  hardwood  land  is  now  valuable,  the  bird's  eye  maple  especially  so, 
and  it  is  found  in  large  quantities  on  the  lands  of  this  company.  All 
these  hardwood  lands  are  of  the  best  quality  and  the  counties  in  whdch 
they  are  located  are  already  well  settled  and  supplied  with  good  roads, 
churches,  school-houses  and  the  necessary  comforts  of  life.  The  "plains" 
lands  are  quite  free  from  timber  and  are  nearly  ready  for  the  plow. 
Though  these  "plains"  are  now  offered  at  low  prices,  they  possess 
the  same  qualities  of  soil  as  many  of  the  <best  lands  of  New  England. 
Wherever  lands  of  this  kind  have  been  subjected  to  an  intelligent  hus- 
bandry, adapted  to  their  character,  they  have  produced  well. 

I  trust  I  liaTe  answered  fully  in  regard  to  our  lands,  but  shall  be  glad 
indeed  to  comply  with  other  requests  from  your  department,  or  answer 
directly  any  oommunioations  you  may  refer  to  us  concerning  Northern 
Michigan  lands. 

Very  truly,  etc., 

O.  M.  Barnes, 
Land  Commissioner. 

Lansing,  Mich. 

PlilNT   A   PERE   MARQUETTE   RAILROAD   LANDS. 

Saginaw,  Mich.,  September  15,  1896. 
HoK.  C.  H.  Morse,  Commissioner  of  Labor,  Lansing,  Mich.: 

Dbar  Sir — The  Flint  &  Pere  Marquette  Railroad  Company  offers  for 
saJe,  through  its  land  department,  the  unsold  lands  granted  by  congress 
to  aid  in  the  construction  of  its  railroad.  These  lands  lie  on  both  sides 
of  the  line  of  the  railroad  west  of  Saginaw. 

The  compaoiy  has  yet  unsold:  In  the  county  of  Saginaw,  about  160 
acres;  Gratiot,  520;  Midland,  2,400;  Gladwin,  80;  IsabeUa,  940;  Clare, 
1^00;  Mecosta,  2,800;  Osceola,  3,000;  Newaygo,  2,400;  Lake,  18,500, 
Oceana,  1,200;  Mason,  16,500. 

By  reference  to  the  map  it  will  be  seen  that  these  lands  lie  in  the  cen- 
tral portion  of  the  lower  peninsula,  between  Saginaw  Bay  and  Lake 
Michigan.  The  country  is  well  watered  by  numerous  streams  forming 
tributaries  to  the  Tittabawassee,  Muskegon,  Pere  Marquette  and  Man- 
istee rivers,  and  many  of  the  streams  are  well  stocked  with  brook  trout 
aod  other  fish. 

E^rom  Saginaw,  westerly,  the  surface  of  the  country  rises  above  the 
waters  of  Lake  Huron  as  follows:  At  Coleman's  Station,  185  feet;  Par- 
well,  345  feet;  Lake,  495  feet;  Evart,  421  feet;  Reed  City,  455  feet;  the 
45 
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summit  near  Chase,  621  feet.  Falling  thence  toward  Lake  Michigan:  At 
Baldwin,  253  feet;  Scottville,  103  feet,  reaching  Ludinglon  at  a  level 
substantially  the  same  as  at  Saginaw. 

On  account  of  the  elevation  above  the  lakes,  the  people  of  this  portion 
of  the  State  are  not  afflicted  with  malarial  diseases,  the  air  is  pure  and 
the  climate  exceedingly  healthy. 

The  land<s  are  comparatively  level,  but  with  a  surface  sufficiently  roll- 
ing to  ensure  good  drainage,  and  are  mainly  timbered  with  beech,  maple, 
hemlock,  lynn,  elm,  ash,  cedar,  etc.  The  pine  lands  formerly  owned  by 
this  comipany  have  all  been  sold.  The  soil  is  variable.  In  some  locali- 
ties it  is  Bandy;  in  others  it  is  a  gravelly  loam;  in  others  is  sandy,  with 
clay  subsoil,  and  in  some  places  there  is  a  clay  soil. 

More  than  one-third  of  these  lands  are  located  in  Mason  and  Oceana 
counties,  which  are  within  the  celebrated  fruit  belt  of  Michigan,  Fruit  rais- 
ing has  been  thoroughly  tested,  and  peadhes,  plums,  pears  and  apples 
are  grown  in  great  quantities,  with  large  profits  therefrom  to  the  pro- 
ducer, all  the  surplus  product  being  shipped  to  Chicago  and  Milwaukee 
via  the  daily  line  of  steamers  of  the  F.  &  P.  M.  R.  R.  Co.  and  by  other 
lines. 

The  settlement  along  the  line  of  the  F.  &  P.  M.  R.  R.  has  been  very 
rapid,  with  churches  and  school-ihouses  in  the  townships,  villages  and 
cities  along  the  line  and  the  country  possesses  all  the  advantages  of  a 
civilized  community. 

The  railroad  company  is  desirous  of  selling  these  lands  to  actual  set- 
tlers, and  will  sell  at  low  prices.  The  good  farming  lands  are  sold  at 
from  six  to  twelve  dollars  per  acre,  the  variation  in  price  depending  on 
location,  nearness  to  station,  on  timber  and  other  circumstances  affecting 
values. 

These  lands  are  sold  on  payment  of  one  quarter  down,  the  balance  in 
three  or  five  equal  annual  payments  with  annual  interest  at  7  per  cent 
per  annum. 

The  comipany  has  no  disposition  to  sell  to  speculators,  who  may  wish 
to  hold  the  land  out  of  miarket,  its  object  being  to  aid  in  settling  and 
developing  the  country  along  the  line  as  fast  as  possible. 

tetters  of  inquiry  promptly  answered  by  addressing, 

Edwin  Saunders, 

Land  Commissioner. 

Saginaw,  Mich. 


GRAND   RAPIDS    A   INDIANA   RAILROAD    LANDS. 

Grand  Rapids,  Mich.,  September  25,  1896, 

Hon,  C.  H.  Morse,  Commissioner  of  Labor,  Lansing,  Mich.: 

Dear  Sir — Replying  to  your  favor  of  the  28d  inst.:  This  company's 
lands  are  in  Montcalm,  Mecosta,  Newaygo,  Osceola,  Lake,  Clare,  Missau- 
kee, Wexford,  Kalkaska.  Grand  Traverse,  Antrim  and  Charlevoix  coun- 
ties. There  are  also  a  few  scattering  acre's  in  Allegan,  Kent,  Otsego, 
Manistee  and  Emmet.  By  far  the  greatest  acreage  is  in  Osceola,  Wex- 
ford, Kalkaska,  Grand  Traverse,  Antrim  and  Charlevoix  counties.  There 
were  originally  granted  to  us  some  20,000  acres  of  plains  on  which  there 
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was  little  or  no  timber,  none  of  any  value.  In  some  cases  they  had  a 
amall  growth  of  scrub-jack  pine  and  oak  grubs  and  a  clean  white  sand 
instead  of  a  soil.  The  company  was  not  granted  any  swamp  lands, 
properly  speaking.  There  was  more  or  less  swamp  in  several  counties, 
but  no  classification  of  them  was  made.  On  the  company's  records  we 
keep  account  of  only  two  classes  of  lands — ^the  pine  and  hardwood* 
Everything  not  valuable  for  pine  was  classed  as  hardwood. 

All  the  company's  lands  were  very  carefully  examined  by  experts  and 
an  estimate  of  the  several  varieties  of  timber  was  m^e.  Piioes  are  based 
on  the  quantity  and  quality  of  the  timber  and  the  distance  from  market^ 
and  of  course  have  a  wide  range  of  prices.  This  course  was  followed  in 
valuing  the  company's  pine,  and  the  same  policy  is  now  pursued  with 
regard  to  hardwood  and  hemlock.  Our  lands  considered  desirable  for 
farming  are  generally  heavily  timbered  with  sugar  maple,  beech,  etc 

Hardwood  lands  sell  from  say,  f4  up  to  flO  and  f  12  per  acre.  Where 
lands  are  heavily  timbered  and  near  market  and  are  to  be  manufactured 
into  timber  products,  terms  are  cash,  or  part  cash  and  the  remainder 
before  timber  is  removed.  Where  lands  are  required  for  farming  pur- 
poses a  one-fourth  or  one-half  payment  is  demoded,  the  remainder  of 
the  principal  being  payable  in  equal  annual  payments. 

I  send  with  this  maps  of  Wexford  and  Kalkaska  counties;  to  each  is 
attached  a  printed  estimate  of  the  several  varieties  of  hardwood  tim- 
ber, also  an  estimate  of  the  hemlock.  As  before  stated  all  the  pine  has 
been  sold.  At  the  time  these  maps  were  printed  there  was  still  pine  in 
both  of  said  counties.  I  also  send  a  pamphlet  which  was  printed  some 
years  ago,  but  gives  reliable  general  information  of  the  land  grant. 

Parties  writing  this  ofiice  for  information  regarding  company's  lands 
can  be  furnished  with  a  plat  of  any  township  that  they  desire  to 
examine  and  detailed  information  as  to  the  character  of  the  timber, 
9oil,  etc. 

Yours  truly, 

W.  S.  Howard, 

Land  Commissioner, 

Orand  Bapids,  Mich. 


DETROIT,   MACKINAC   &    MARQUETTE    R\ILROAD   LANDS. 

Detroit,  Mich.,  September  15,  1896. 
Hon.  Chas.  H.  Morse,  Commissioner  of  Labor ,  Lansing,  Mich. : 

My  Dear  Sir — The  Detroit,  Mackinac  &  Marquette  Railroad  Oompany 
have  a  large  amount  of  land  in  the  Upper  Peninsula  of  Michigan.  These 
lands  are  situated  in  the  oounties  of  Chippewa,  Mackinac,  Schoolcraft 
and  Marquette,  and  embrace  many  thousand  acres  of  the  best  agricultural 
lands  in  the  State  of  Michigan. 

Amiong  the  lands  in  the  oounties  of  Cfliippewa  and  Mackinac  are  large 
tracts  of  what  are  known  as  the  Burnt  or  Cleared  Lands,  the  original 
growth  of  timber  having  been  removed  to  a  great  extent  by  forest  fires, 
leaving  the  lands  partially  cleared,  and  requiring  but  little  labor  or 
expense  to  fit  them  for  the  plow.  The  timber  remaining  on  those  lands 
and  in  their  immediate  vicinity  is  mostly  hardwood,  so  that  no  danger 
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of  future  fires  need  be  appreliended.  The  soil  is  a  ridh  clay  loam  of 
great  depth  and  is  practically  inezhausti'ble,  producing  better  crops  as 
k  16  worked  from  year  to  year.  These  lands  offer  many  adrantages  over 
the  praime  lands  of  the  west,  in  addition  to  being  nearer  the  markets, 
as  the  timber  remaining  on  and  in  the  vicinity  of  the  land  is  suflQcient 
for  the  aettler**  u<se  for  building,  fencing  and  fuel. 

Natural  grass  meadows  are  interspersed  among  these  land-s,  producing 
the  finest  natural  grasses,  sudh  as  blue  joint  and  red  top,  from  one  to 
two  tons  per  acre,  supplying  abundant  food  for  stock. 

These  partially  cleared  lands  are  offered  at  the  low  price  of  f4.00  to 
(5.00  per  acre,  one^fourth  cash  and  the  remainder  within  a  reasonable 
time,  with  interest  payable  annually  at  7  per  cent. 

The  lands  nuore  immediately  on  the  line  of  the  Detroit,  Mackinao  & 
Marquette  Railroad  and  the  Minneapolis  Bailroad  are  timbered  with  a 
variety  of  wooda,  fludh  as  beedh,  maple,  lynn,  black  birch,  pine,  cedar, 
tamanack,  etc.,  and  are  generally  good  agricultural  lands,  leaving  splen- 
did farms  when  the  timber  is  removed.  These  lands  offer  special  induoe- 
ments  to  the  settler,  being  timbered  with  a  variety  of  woods,  all  of  whieh 
are  of  value,  and  for  which  the  settler  can  find  sale  in  place  of  being 
obliged  to  bum  them  in  clearing  the  land.  The  beedh,  maple,  lynn, 
black  birch,  white  pine  and  hemlock  always  commiand  a  good  price  for 
lumber,  the  cedar  for  posts,  telegraph  poles  and  railroad  ties,  large  quan- 
tities of  which  are  being  shipped  to  the  western  roads,  dependent  upon 
this  and  similar  places  for  their  supplies.  There  must  of  necessity  be 
an  increasing  demand  from  year  to  year  for  this  timber,  and  this,  together 
with  the  large  lumbering  interest  here,  offer  constant  work  to  all  when 
not  occupied  with  the  necessary  labor  of  the  farm.  No  waste  need  be 
made,  as  all  timber  or  wood  not  suitable  for  other  purposes  can  be  turned 
into  tfharcoal. 

The  lands  adjacent  to  the  railroad  and  tlie  timber  lands  are  offered  at 
f 4  per  acre  and  upward,  according  to  location  and  value  of  timber,  etc. 

Very  truly  yours, 

E.  W.  COTTUELL, 

Land  Cammisaioner. 
22  Telephone  Building,  Detroit,  Mich. 


PART  IV. 


PEITAL   AKD   EEFORMATORY    mSTITUTIONS. 


REPORTS   FROM  WARDENS  AND  SUPERINTENDENTS   OF  PENAL  AND 

REFORMATORY   INSTITUTIONS. 

Ckxm.plymg  with  the  request  of  the  Oommissioiier  of  Labor,  warde!ii<B 
and  fiuperintendents  have  made  reports  of  penial  and  refonnatory  iusti- 
tntioDB  in  the  State. 

These  rex)orts  give  in  brief  form  the  nuanber  of  inmates,  cost  of  food 
and  clothing,  oceupation,  price  received  from  contract  labor,  number  in 
hospital,  number  of  deaths  and  number  released  on  parole. 

Connected  with  all  of  these  institutions,  except  the  Detroit  House  of 
Corpection,  are  farms  or  gardents.  The  amount  of  produce  rai'sed  i<8 
rei)OPted  by  each. 

The  number  of  officers  and  employ^  and  the  aggregate  salaries  give 
something  of  the  expense  of  maintaining  these  places  of  confinement. 

It  may  be  said  Michigan's  penal  and  reformatory  institutions  are  In 
good  condition,  well  managed,  and  compare  very  favorably  with  similar 
places  in  other  states. 

The  reports  of  the  Sui>erintendents  of  the  Industrial  Schools  for  GirlB 
and  Boys,  though  brief,  are  interesting.  In  a  few  words  they  ^ow  what 
the  inmlatejs  are  doing  toward  their  own  support,  and  something  of  the 
masmer  in  which  they  are  sent  out  from  the  schools. 

These  schools,  under  the  very  able  management  of  Mr.  J.  E.  St.  John 
and  Mrs.  Lucy  M.  Sickels,  are  excelled  by  no  similar  institutions  in  this 
oonntry.  At  the  request  of  the  (Commissioner  of  Labor  they  have  fur- 
nished for  this  report  articles  covering  the  manner  of  dealing  with  the 
inmates  of  the  Institution  under  their  control,  wlhich  will  be  found  very 
interesting.  The  boys  and  girls  of  the  State  are  worth  saving,  and  the 
State  is  receiving  good  returns  for  every  dollar  invested  for  the  main- 
tenance of  these  reformatories. 
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STATE  PRISON  AT  JACKSON. 


EMPLOYES. 


1 

1 

1 

22 

Keepers 22 

All  others 11 


Warden 

Deputy  Warden 

Ohaplain 

Ouards 


Whole  numiiier  of  employes 

Aggregate  salaries  paid  all  employes,  f45,085.33. 


58 


CONVICTS. 

Number  of  convicts  received  during  year  ending  Oct.  31,  1896. . . .  251 

Number  of  convicts  died  during  year  ending  Oct.  31,  1896 8 

Number  of  convicts  escaped  during  year  ending  Oct.  31, 1896 0 

Number  of  convicts  recaptured  during  year  ending  Oct.  31,  1896. ...  0 
Number  of  convicts  released  on  parole  during  year  ending  Oct.  31, 

1896   18 

Number  of  convicts  released  otherwise  during  vear  ending  Oct.  31, 

1896 \ 200 

Number  of  convicts  transferred  to  other  prisons  during  vear  ending 

Oct.  31, 1896 \ 3 

Number  of  eonvicts  in  hospital  Oct.  31,  1896 7 

Whole  number  of  convicts  in  prison  Oct.  31,  1896 820 


Empfoyed  on  Contrcuit  Work 


NamM  of  eoDtnoton . 


Wlthlaffton  A  Goole/  MTff.  Co 

Aiutln,  Tomlinson  A  Webster  UTg.  Co. 

Derby  Cycle  Co , 

O.W.  Hills 

Broak-Baffincton  Shirt  Co 


No. 
oonTiots. 

WMSS, 

179 

10  51 

23 

50 

99 

40 

V) 

56 

214 

26 

Employed  on  State  Work, 


Brooms  and  whisks 

Boxes,  shooks,  ete. 

Clothing  department 

Bogineer's  department.. 
Vwm  department 


Kind  of  goods  manaffeetored. 


No. 

oonTiote. 


S4 

» 
17 
10 
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GOODS  MAXUFACTURKD  ON  STATE   ACCOUNT,  WITH  ESTIMATED   VALUE. 

1,203  dozen  brooms,  1,G00  gross  whisks f  11,716  33 

Boxes,  box  shooks,  crating,  etc 11,565  99 

Clothing  for  convicts 3,559  67 

OfQcers'  uniforms  and  clothing  for  discharged  prisoners. . . .       2,597  56 
The  cost  of  material  for  boxes,  box  shooks,  etc.,  was  f 7,616.13. 

Number  employed  about  the  prison  as  cooks,  scavengers,  etc 91 

Number  idle 33 

It  costs  on  the  average  a  little  over  9  cents  per  capita  per  day  for  feed- 
ing and  clothing  convicts. 


PRODUCTS  RAISED  ON  PRISON  FARM. 

Number  of  bushels  of  potatoes,  673;  bushels  of  beets,  285;  bushels  of 
onions,  693;  bushels  of  turnips,  54;  bushels  of  tomatoes,  364;  bushels  of 
green  corn,  648;  bnshels  of  green  peas,  70;  bushels  of  small  fruit,  11; 
tons  of  cabbages,  53;  tons  of  hubbard  squashes,  12;  barrels  of  cucumbers, 
86;  bunches  of  celery,  3,700;  bushels  of  radishes,  165;  bushels  of  beet 
greens,  200;  bushels  of  string  beans,  67;  bushels  of  lettuce,  35;  bushels  of 
spinach,  76;  bushels  of  vegetable  oysters,  25;  bushels  of  carrots,  500; 
bushels  of  parsnips,  300;  bushels  of  white  beans,  15;  tons  of  Hungarian 
hay,  5. 

Resi)ectfully, 

Wm.  Chamberlain, 

Warden, 

STATE   HOUSE   OF   CORRECTION   AT    IONIA. 

EMPI.OYKS. 

Warden    1 

Deputy  Warden 1 

Chaplain 1 

Guards 9 

Keepers , 27 

All  others 16 

Whole  number  of  employes 55 

Aggregate  salaries  paid  all  employes,  |37,207.68. 


CONVICTS. 

Number  of  convicts  receive<l  during  the  year  ending  Oct.  31,  1896. . .  331 

Number  of  convicts  died  during  year  ending  Oct.  31,  1896 4 

Number  of  convicts  escaped  during  year  ending  Oct.  31, 1896 9 

Number  of  convicts  recaptured  during  year  ending  Oct.  31, 1896 3 

Number  of  convicts  released  on  parole  during  year  ending  Oct.  31, 

1896 27 

46 
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Number  of  convicts  released  otherwise  during  year  ending  Oct.  31, 
1896 325 

Number  of  convicts  transferred  to  other  prisons  during  year  ending 
Oct.  31,  1896 1 

Number  of  convicts  in  hospital  Oct.  31,  1896 8 

Whole  number  of  convicts  in  prison  Oct.  31,  1896 518 


Employed  on  Cantraot  Work, 


NamM  of  oontnotort. 


MlehiEUi  KnittliicCo. 


No.  oonTiots. 


Daily  aTe.,  SI.. 
"    87.. 


'Sr 


10  40 
40 


Employed  on  State  Wurh. 


Kind  of  goods  manafac tared. 


GaoA  top  stoolB  and  canning  ohaira. 
Farnitaro 


No.  oonTiota. 


DaUj  aTS ,  lOS. 
"       •*     160. 


GOODS  MANUFACTURED  ON  STATE  ACCOUNT,   WITH    ESTIMATED    VALUES. 

10S,85i  chairs  oaned f7,996  36 

1,553  stools  caned 310  60 

905  sideboards,  100  chiffoniers,  200  fire  screens,  450  hat  racks, 

625  music  cabinets,  5,600  bedroom  suits 115,000  00 

Number  employed  about  the  prison  as  cooks,  scstvengers,  etc 45 

Number  idle 39 

It  costs  on  the  average  of  8^  cents  per  capita  per  day  for  feeding  and 
clothing  convicts. 

PRODUCTS   RAISED   ON   PRISON   FARM. 


Number  bu^els  of  oats,  136;  bushels  of  potatoes,  1,537;  bushels  of 
beets,  133;  bushels  of  onions,  600;  bushek  of  turnips,  260;  bushels  of 
tomatoes,  200;  bushels  of  small  fruit,  50;  heads  of  cabbages,  7,000;  bush- 
els of  cucunubers,  75;  bushels  of  beans,  17;  heads  of  C£tuliflower,  35;  bush- 
el«  of  lettuce,  75;  bushels  of  sweet  corn,  260;  bushels  of  carrots,  77;  tons 
of  hay,  80;  bushels  of  parsnips,  75;  bushels  of  vegetable  oysters,  25;  gal- 
lons of  milk,  3,750. 

Respectfully, 

Otis  Puller, 

Warden. 
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BRANCH   PRISON    AT   MARQUETTE. 

BMPLOYBS. 

Warden 1 

Deputy  Warden 1 

Ouaidis 6 

Keepers 5 

All  otbere. 11 

Whole  number  of  employ^ 44 

Aggr^^te  salaries  paid  all  employes,  |18,763.32. 


CONVICTS. 

Number  of  convicts  received  during  year  ending  Oct.  31,  1896 60 

Number  of  convicts  died  during  year  ending  Oct.  31,  1896 0 

Number  of  -convicts  escaped  during  year  ending  Oct.  31,  1896 2 

Number  of  convicts  recaptured  during  year  ending  Oct.  31,  1896 3 

Number  of  eonvi-cts  released  on  parole  diiring  vear  ending  Oct.  31, 

1896 11 

Number  of  convicts  released  otJherwise  during  year  ending  Oct.  31, 

1896 58 

Numiber  of  convicts  transferred  to  other  prisons  during  year  ending 

Oct.  31,  1896 0 

Number  of  convicts  in  hospital  Oct.  31,  1896 1 

Whole  num'ber  of  convicts  in  prison  Oct.  31,  1896 205 

In  ithis  prison  no  convicts  are  employed  on  contract  work,  and  none 
work  on  State  account.    The  convicts  are  employed  at  grading  prison 
groundis,  removing  sand,  at  school  and  drill. 
Number  employed  about  the  prison  as  cooks,  scavengers,  etc 16 

The  other  convicts  are  not  petmitted  to  be  idle,  and  are  kept  at  work 
on  sKind  bank  and  drilling. 

Average  cost  per  day  for  feeding  convicts 9  1-4    cents 

Average  cost  per  day  for  clothing  convicts 2  9-10      " 

Total  cost  of  feeding  and  clothing  convicts  per  capita.  12  1-7        " 


PRODUCTS   RAISED    ON   PRISON   FARM. 

Numtber  of  bushels  of  potatoes,  905;  bushels  of  beets,  25;  bushels  of 
turnips,  135;  ears  of  green  com,  4,000;  bushels  of  green  peas,  93;  heads 
of  cablmge,  2,075;  bushels  of  cucumbers,  55;  bushels  of  beans,  22;  bush- 
els of  carrots,  41;  bushels  of  lettuce,  70;  radishes,  2,600. 

Respectfully, 

J.  R.  Van  Evbra, 

Warden, 
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DETROIT   HOUSE   OF    CORRECTION. 

ft 

EMPLOYES. 

Superintendent 1 

Deputy  Superintendent 1 

Guards 6 

Overseers 12 

Teacher 1 

All  others  24 

Whole  number  of  employes 45 

Aggregate  salaries  paid  all  employes,  |36,(K)0. 

CONVICTS. 

Number  of  convicts  received  during  year  ending  Oct.  31,  1896 1,972 

Number  of  convicts  died  during  year  ending  Oct.  31,  1896 33 

Number  of  convicts  escaped  during  year  ending  Oct.  31, 1896. ....  0 

Number  of  convicts  recaptured  during  year  ending  Oct.  31, 1896. . .  0 
Number  of  convicts  released  on  parole  during  yenv  ending  Oct.  31, 

1896 \ 3 

Number  of  convicts  released  otherwise  during  vear  ending  Oct. 

31,  1896 '. 2,113 

Number  of  convicts  transferred  to  other  prisons  during  year  ending 

Oct.  31,  1896 0 

Number  of  convicts  in  hospital  Oct.  31,  1896 4 

Whole  number  of  convicts  in  prison  Oct.  31, 1896 425 

Daily  average  number  of  convicts  for  year 477 


• 

Goods  mannfaotiired  on  prison  aiooonnt. 

Conyiots 
ployed. 

Esti- 

matsd 

▼alaeof 

prodnet. 

Chain 

Pearl  buttons : 

2S5 
115 

flO&.000 
50,000 

Number  employed  about  prison  in  laundry,  kitchen,  scavengers,  etc..  107 

Number  idle 0 

It  costs  an  average  of  about  8  cents  per  capita  per  day  for  feeding 
convicts. 

Detroit,  Mich.,  Nov.  14,  1896, 

Hon.  C.  H.  Morse,  Commisaioner  of  Labor ,  Lansing ,  Mich,: 

Dbar  Sir — Yours  of  11th  inst.  received,  and  I  herewith  return  you 
answers  to  the  list  of  questions  submitted.  As  our  fiscal  year  does  not 
close  until  Dec.  31,  the  replies  to  some  of  your  questions  we  were  obliged 
to  approximate.  In  reply  to  the  question  as  to  the  "cost  of  feeding  and 
clothing  inmates,"  I  have  given  the  cost  of  feeding  alone,  as  the  ooert  of 
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clothing  is  included  with  that  of  the  bedding  in  our  accounts.  The  esti- 
mated value  of  the  product  of  our  chair  and  pearl  button  departments 
includes  the  value  of  the  raw  material;  the  value  of  the  free  labor 
expended  on  the  material  in  its  different  stages  of  develop- 
ment l)efore  it  ever  reaches  the  prison  to  be  there  completed  by  prison 
labor;  also  the  finished  product  of  manufacturers  outside  of  the  prisons, 
which  it  was  necessary  to  utilize  to  perfect  the  article  manufactured  and 
complete  same  readyfor  placing  on  the  market ;and  lastlythe  value  of  the 
prison  labor  expended  thereon,  and  also  the  margin  of  profit  between  the 
cost  as  represented  by  the  foregoing  items,  and  the  market  price  of  the 
finished  product.  While  the  value  of  the  product  of  prisons  is  generally 
referred  to  and  represented  as  being  the  amount  of  "convict  labor"  com- 
petition with  free  labor,  as  a  matter  of  fact  but  a  very  small  part  of  the 
valu<  of  the  finished  product  is  represented  by  "convict  labor." 

Yours  truly, 

Jos.  Nicholson, 

Superintendent. 


INDUSTRIAL    SCHOOL    FOR    BOYS. 

BMPLOYBS. 

Superintendent 1 

Assistant  Superintendent 1 

Teachers 12 

All  others : 36 

Whole  number  employees 50 

Aggregate  salaries  of  employes,  f  20,091.38. 

INMATES. 

Number  inmates  received  during  year  ending  Oct.  31, 1896 330 

Number  inmates  died  during  year  ending  Oct.  31,  1896 2 

Number  of  inmates  escaped  during  year  ending  Oct.  31, 1896 0 

Number  inmates  released  on  parole  during  year  ending  Oct.  31, 1896..  268 

Number  inmates  in  hospital  Oct.  31,  1896. 3 

Whole  number  of  inmates  at  the  school  Oct.  31,  1896 564 

It  costs  an  average  of  9  1-3  cents  per  capita  per  day  for  feeding  and 
clothing  inmates. 

PEODTTOTS  RAISR2D  ON  SCHOOL  FARM. 

Tons  of  hay,  30;  bushels  of  oats,  218;  bushels  of  potatoes,  2,212;  bush- 
els of  beets,  1,751;  bushels  of  onions,  213;  bushels  of  carrots,  886;  bush- 
els of  turnips,  31 ;  heads  of  cabbage,  2,784 ;  tons  of  ensilage,  240. 

J.  E.  St.  John, 
Superintendent 
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INDUSTRIAL   HOME   FOR   GIRLS. 
BMPLOYBS. 

Snperintendent 1 

AfiBistaat  Superintendent 1 

Teadheps 7 

All  others * 27 

Whole  number  employes 36 

■ 

Aggregate  aaJariee  of  employes,  |10,622.97. 

INMATBS. 

Number  inmates  received  during  year  ending  Oct.  31,  1896 108 

Number  inmates  died  during  year  ending  Oct.  31, 1896 0 

Number  inmates  escaped  during  year  ending  Oct.  31, 1896 0 

Number  inmates  recaptured  during  year  ending  Oct.  31,  1896 0 

Num'ber  inmates  out  on  leave  of  absence  during  year  ending  Oct,  31, 

1896 12 

Number  inimajtes  out  on  contract  during  year  ending  Oct.  31,  1896. . .  157 

Number  inmates  in  hospital  Oct.  31,  1896 0 

Whole  numlber  inmates  at  the  school  Oct.  31,  1896 304 

It  costs  an  average  of  11  cents  per  capita  per  day  for  feeding  and  cloth- 
ing inmates. 

PRODUCTS  RAISED  ON  SCHOOL  FARM. 

Tons  of  hay,  35;  bushels  of  oats,  432;  bushels  of  potatoes,  1,608;  bush- 
els of  beets,  60;  bushels  of  onions,  15;  bushels  of  carrots,  55;  busbels  of 
turnips,  500;  bushels  of  tomatoes,  233;  bu>9hels  of  pears,  4;  buehels  of 
peaches,  51;  bushels  of  small  fruit,  42;  heads  of  cabbage,  1,326;  bufrhels 
of  rye,  63;  pound's  of  grapes,  1,686;  melons,  500. 

Respectfully, 

Lucy  M.  Siokbls, 

Superintendent 

COMMUNICATION    FROM   SUPERINTENDENT   OF    INDUSTRIAL    HOME. 

Adrian,  Mioh.,  December  H,  1896. 
Hon.  Chas.  H.  Morsb,  Commissioner  of  Lrobor,  Lansingy  Mich. : 

My  Dear  Sir— An  act  to  establish  an  institution  «tyled  the  Michigan 
Reform  School  for  Girls  was  approTed  May  31,  1879.  The  first  girl  was 
receiyed  August  3,  1881.  Two  cottages— Gillespie  and  Olark— were 
immediaitely  erected. 

The  number  has  increased  to  seven  cottages,  with  chapel,  school-house, 
administrati'on   building,  engineer's  cottage,  two  farm   houses,  boiler 
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hoiure^  oarpenter  shop,  two  bams,  cattle  shed  and  carriage  house,  ice 
hou«e  and  several  smaller  buildings  about  the  bam.  There  are  92  acres 
of  land  in  the  farm. 

Value  of  real  estate |145,128  91 

Value  of  personal  property 45,627  81 

Total  value  of  property |190,756  72 

First  superintendent Miss  Emma  H^all 

Second  superintendent Miss  Margaret  Scott 

Present  sui)erintendent Mrs.  Lucy  M.  Sickels 

The  name  was  changed  from  Michigan  Reform  School  for  Girls  to  State 
InduBtrial  Home  for  Girls,  in  1883. 

Nnmber  of  girl-s  received  since  opening  the  institution 1,164 

Number  discharged  for  good  conduct 363 

.  Number  dfechiarged  at  expiration  of  time 83 

Number  disclxarged  as  unfit  subjects 75 

Number  discharged  for  various  reasons 228 

Number  of  deaths 12 

Total  761 

The  causes  of  commitment  are  assault  and  battery,  frequenting  saloons, 
receiving  stolen  goods,  larceny,  perjury,  disorderly  conduct,  wayward  and 
unmanageable,  truancy,  vagrancy,  prostitution,  running  away  from  home, 
cruelty  to  animals. 

Wlhen  a  girl  h-as  been  at  the  Home  sufficiently  long  to  show  by  her 
conduct  that  she  can  be  trusted  and  has  become  acquainted  in  a  measure 
with  the  del3ails  of  housekeeping  to  warrant  it,  rtie  is  placed  in  a  suitable 
home,  recommended  by  the  county  agent  of  the  county  in  whic^h  the  fam- 
ily resides.  The  amount  of  wages  paid  per  week  varies  from  seventy- 
five  cents  to  one  and  one-half  dollars;  all  over  one  dollar  being  paid  to 
the  treaeuper  of  the  Home  by  the  employer,  and  placed  in  a  savings  bank 
to  'be  given  to  the  girl  when  discharged.  Every  quarter  blanks  are  sent 
out  containing  certain  questions  concerning  her  moral  and  physical  con- 
dition, which  the  employer  is  expected  to  answer  and  return.  Corre- 
spondence is  also  carried  on  between  the  superintendent  and  the  employer 
and  employed,  the  homes  are  sometimes  visited,  so  that  the  girl  feels 
that  she  i-s  in  touch  with  the  Home. 

Amount  earned  by  the  girls  on  contract  during  the  fiscal  year 

ending  June  30, 1896 f  3,616  00 

Amount  reserved  in  bank 635  38 

By  faithful  labor  amd  pleasant  surroundings  we  are  trying  to  fulfill 
the  aim  of  the  institution.  All  the  girls  are  taught  domestic  work,  to 
wash,  iron,  cook,  sew,  sweep  and  to  perform  all  household  duties. 

In  the  afternoon  they  attend  school,  which  is  well  graded,  and  are 
taken  to  the  ninth  grade.  In  the  dressmaking  department  a  competent 
dressmaker  gives  instruction  in  this  branch. 
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Oleanlkiess,  nutritious  diet,  regular  living,  systematic  work,  rest  and 
care,  in  time  ppodu-ce  good  results  as  witness  the  excellent  health  and 
imppoTed  dharacter  of  the  inmates. 

Very  respectfully, 

Lucy  M.  Sickles, 

Superintendent. 

COMMUNICATION    OF   SUPERINTENDENT    OF    INDUSTRIAL    SCHOOL. 

Lansing,  Mich.,  November  12,  1896, 

Hon.  C.  H.  Morse,  Commissioner  of  Labor,  Lansing,  Mich.: 

My  Dear  Sir — ^Knowing  that  the  tax  payers  all  through  the  State  of 
Michigan  will  be  quite  apt  to  read  your  report,  I  desire  you  to  incorpo- 
rate therein  a  short  sketch  of  the  work  being  done  in  the  institution  over 
which  I  preside. 

The  Indaistiial  School  for  Boys  at  Lansing,  Michigan,  was  built  in  1856, ' 
and  was  called  at  that  time  the  "House  of  Correction."  It  wslb  walled 
in  with  a  twenty-foot  fence,  and  the  sleeping  rooms  were  all  small  prison 
cells  where  every  boy  was  locked  in  at  night.  The  institution  was,  in 
every  sense  of  the  word,  except  in  name,  a  prison.  For  many  years  the 
affairs  of  the  "House  of  Correction"  were  oonducted  on  a  prison  basis. 
Many  of  the  boys  who  were  needed  to  work  on  the  farm  and  do  other 
work  outside  the  institution  were  compelled  to  wear  a  ball  and  chain 
to  keep  them  from  escaping.  Handcuffs  and  mancles  of  all  sorts  were 
used  in  abundance  throughout  the  institution.  There  were  at  that  time 
sixteen  dungeons,  or  boiler-iron  tight  rooms,  in  which  boys  were  pliaced 
for  punishment  and  kept  on  bread  and  water  for  days  and  months  at  a 
time.  At  that  time,  all  the  schooling  the  boys  received  was  during  the 
hours  between  six  and  eight  o'clock  in  the  morning,  and  five  and  seven 
at  nig<ht.    The  day  time  was  devoted  to  work. 

Several  years  later  the  name  of  the  institution  was  changed 
to  "Reform  School,"  and  the  methods  of  conducting  the  afifiairs 
of  the  institution  were  greatly  modified.  About  seventeen  years 
ago,  through  the  instrumentality  of  Governor  and  Mrs.  Bagley, 
the  high  fence  was  removed  and  some  locks  were  also  remov^ 
from  the  cells,  and  many  other  changes  made  through  the 
institution  which  made  it  much  less  a  prison.  As  it  was  found  nec- 
essary to  replace  the  old  buildings  with  new  and  modem  buildings,  the 
cell  rooms  were  done  away  with,  and  the  cottage  system  put  in  operation. 
It  goes  without  saying  that  the  wisdom  of  the  management  under  which 
these  changes  were  made  has  been  fully  demonstrated.  Every  year  seems 
to  be  crowned  with  greater  success  in  the  reformation  of  the  wayward 
boys  committed  to  this  institution. 

In  1893,  at  the  suggestion  of  General  R.  A.  Alger,  the  name  of  the  insti- 
tution was  again  changed  by  act  of  the  legislature  from  "Reform  School" 
to  "The  Industrial  School  for  Boys."  That,  in  my  opinion,  was  one  of 
the  gnandest  things  that  could  be  done  for  the  sdhool. 

Up  to  this  date — November  12,  1896 — there  have  been  received  at  the 
school  6,384  boys.    There  are  at  present  in  the  institution,  571.    It  may 
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not  be  understood  by  people  generally  tliat  we  release  boys  on  leave  of 
absence.  They  are  committed  there  between  the  ages  of  ten  and  sixteen 
to  remaiin  until  seventeen,  unless  sooner  released.  They  remain  in  the 
school  on  an  average  of  about  twenty  to  twenty-four  mOinths.  If  granted 
leave  of  absenice,  such  release  is  conditioned  upon  their  good  behavior, 
and  they  can  be  returned  to  the  school  by  the  board  of  trustees  at  any 
time  if  it  is  found  necessary.  That  ihas  a  very  great  restraining  influence 
upon  the  boys  until  they  arrive  at  the  age  of  seventeen,  when  they  are 
entirely  clear  from  the  school.  In  years  past  they  were  committed  to 
remain  until  twenty-one.  Later  on,  a  change  was  miade  by  the  legisla- 
ture making  the  maximum  age  of  retention  eighteen.  Still  later  on,  the 
term  of  commitment  was  reduced  to  seventeen.  I  think,  however,  thiat 
they  <^ould  be  committed  until  eighteen,  as  it  is  very  often  the  case 
wlien  a  boy  is  committed  to  this  school  at  the  age  of  fifteen  years,  and 
say  nine  months,  he  can  only  be  retained  in  the  institution  a  year  and 
three  months  at  the  longest,  which  is  scarcely  long  enough  to  work  out 
his  reformlation.  I  should  be  glad  to  «ee  that  change  made  in  the  law 
at  any  time. 

We  have  at  present  about  seven  hundred  boys  who  are  out  on  leave  of 
absence  through  the  State. 

I  think  the  tax  payers  through  the  country  should  know  about  these 
public  institutions,  how  they  are  managed  and  whether  or  not  the  money 
w^ich  is  appropriated  by  the  legislature  is  expended  for  the  best  inter- 
est  of  the  inmates;  amd  it  seems  about  impossible  for  them  to  know  about 
these  institutions  unless  they  visit  them  and  look  over  the  work  per- 
sonally. Different  institutions  differ  so  widely  in  their  need's  and  in 
the  scheme  of  managing  them,  that  it  is  difficult  to  judge  of  one  by 
visiting  another. 

Those  who  are  not  familiar  with  the  work  of  the  Industrial  School  for 
Boys  hhive  an  erroneous  idea  in  regard  to  the  kind  of  work  performed 
by  our  teachers  and  other  employes.  They  are  on  duty  almost  constantly 
during  the  whole  day,  and  are  responsible  for  the  safe  keeping  and  good 
conduct  of  the  boys  at  night.  There  is  a  feeling  of  resinmsibility  con- 
nected with  the  work  of  this  institution  that  differs  widely  from  all 
clerical  or  mechanical  work.  It  is  impossible  to  care  for  six  hundred 
boys  with  the  amount  of  help  it  would  require  to  care  for  four  hundred. 
1  feel  sure  that  no  tax  payer  in  the  State  of  I^tichigan  wishes  this  insti- 
tution conducted  in  a  way  that  will  not  result  in  the  greatest  good  to 
the  unfortunate  boys  who  are  committed  to  its  care.  The  object  is  to 
reform  all  wayward  boys  if  possible,  and  at  the  same  time  teach  them 
trades  which  will  fit  them  for  becoming  good,  honest,  self-'supporting 
citizens  after  they  leave  the  school. 

Many  of  the  boys  who  have  no  homes  are  provided  with  good  homes 
among  the  farmers  in  the  different  counties,  where  tliey  are  looked  after 
by  the  county  agents  and  myself  as  State  agent  of  the  school.  It  is 
impossible  to  furnish  a  tabulated  statement  showing  the  exact  number 
of  boys  reclaimed,  but  I  am  perfectly  safe  in  assuming  that  a  very  large 
percenlage  of  those  committed  to  this  institution  are  reclaimed. 

I  am  in  correspondence  with  a  very  large  numiber  who,  in  years  past, 

hteLve  been  connected  with  the  school,  besides  the  several  hundred  who 

are  .out  on  leave  of  absence,  which  gives  me  a  wide  range  upon  which  to 

base  my  calculation;  but  I  would  not  attempt  to  sav  just  what  percent- 
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age  is  saved.  We  are  at  preseni;  in  a  very  crowded  condition  in  the 
Bohool.  Two  years  ago  the  legislature  appropriated  money  for  the  erec- 
tion of  a  <;ottage  which  will  accommodate  fifty  boys.  We  are  bailding 
that  cottage  by  the  day,  which  will  prove  a  great  saving  to  the  State. 
We  expect  ±o  have  it  completed  before  t^e  first  of  January,  «aiid  -shall  at 
once  put  it  in  operation  which  will  relieve  our  crowded  condition  some- 
what in  the  main  building,  aJthough  at  the  rate  we  are  receiving  boys 
now  we  shall  have  fifty  more  than  the  maximoim  number  for  which  the 
institution  was  intended,  by  the  first  of  January. 

For  several  years  the  legislature  has  appropriated  f 56,000  a  year  for 
the  running  expenses  of  the  school.  That  was  based  upon  an  average 
attendance  of  a  much  less  number  than  we  are  having  to  take  care  of 
at  present.  Our  board  felt  the  necessity  of  asking  for  a  very  small  increase 
in  the  current  exi>en'se  appropriation  which  will  enable  them  to  clothe 
and  teach  and  train  about  one  hundred  boys  extra. 

If  the  tax  payers  can  only  appreciate  what  is  being  done  for  these 
boys,  they  will  consider  that  the  money  is  well  invested. 

We  have  260  acres  of  land  on  which  we  do  quite  a  large  amount  of 
farming.  We  keep  a  herd  of  forty  cows  which  furnish  the  boys  milk  for 
supper.  Last  year  we  raised  2,500  bushels  of  potatoes  which  just  carried 
our  boys  through  the  winter;  this  fall  our  crop  is  a  little  short,  but  we 
have  already  placed  in  the  cellar  2,200  bushels.  We  raise  a  large  amount 
of  roots  of  different  kinds  for  the  cow«,  and  also  for  the  boys. 

We  teach  seventy-five  boys  the  carpenter^s  trade,  seventy  boys  the 
tailor's  trade,  fifty  boys  the  printing  business,  and  quite  a  number  of 
boyfl  the  baker's  trade  and  shoemaking.  We  have  quite  a  num'ber  of 
boys  who  work  in  the  engine  room,  and  it  takes  about  one  hundred  boys 
to  do  the  house  work  in  the  diffeivnt  buildings  throughout  the  institu- 
tion. We  employ  a;bout  forty-eight  people.  Our  boys  do  the  farm  work 
under  competent  overseers.  We  have  at  present  twelve  teachers,  ten  of 
whom  are  women. 

The  great  depression  that  has  been  felt  in  all  kinds  of  business  through- 
out the  State  has  a  tendency  to  increase  our  numbers,  as  idleness  i«  a 
prolific  cause  of  crime,  and  with  a  large  number  of  men  without  work, 
it  is  diiBcult  for  boys  to  find  employment. 

We  are  not  asking  for  any  money  with  which  to  erect  new  buildings 
dnring  the  next  two  years.  All  we  need  is  for  running  expenses  and  a 
fsmall  amonnt  to  repair  and  remodel  our  steam  and  water  plant 

There  seems  to  be  a  prevailing  idea  in  the  minds  of  the  people  of  our 
commonwealth  that  industrial  schools,  reform  schools  and  other  institu- 
tions for  juvenile  delinquents  should  be  run  on  a  money-making  basis. 
This  state  of  feeling  is  most  unfortunate,  for,  in  my  opinion,  the  moment 
you  introduce  methods  of  conducting  the  affairs  of  an  institution  upon 
the  basis  of  working  its  inmates  for  revenue,  you  lose  sight  of  the  most 
important  feature,  which  is  the  moral  part  of' the  work,  or  that  feature 
which  looks  to  the  reformation  of  the  inmates.  Not  that  I  would  encour- 
age idleness,  for  of  all  conditions,  I  conaideT  idleness  the  most  vicious. 
There  should  be  good  wholesome  work  provided,  but  its  principal  object 
should  not  be  a  source  of  revenue. 

I  feel  sure  that  if  the  people  in  Michigan  could  visit  our  school,  look  it 
over,  see  what  is  being  done  for  the  boys  and  could  know  what  a  large 
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majority  of  the  boye  <are  doing  who  have  onoe  been  in  the  school,  they 
would  be  perfectly  satisfied  with  the  small  amonnt  of  taxes  which  they 
are  asked  to  pay  for  the  support  of  The  Indnstrial  School  for  Boys  at 
Landing. 

I  do  hereby  extend  to  each  and  all  a  cordial  inyitation  to  call  on  as  at 
an  early  date;  I  can  assure  them  courteous  treatment,  and  feel  confident 
that  they  will  not  regret  doing  so. 

Very  truly, 

J.  E.  St.  John, 

Superintendent. 


PART   V. 


STRIKES. 


In  accordance  with  former  practice  the  Michigan  Labor  Bureau  has 
only  taken  cognizance  of  those  strikes  in  the  State  which  have  assumed 
sufficient  proportions  to  attract  attention. 

Mr.  Philip  A.  Loersch,  ex-secretary  of  Detroit  Trades  Council,  was 
asked  to  furnish  a  history  of  such  strikes  in  Detroit.  He  gave  the  matter 
careful  attention,  and  presumably  his  reports  are  correct. 

The  secretary  of  the  Detroit  Stove  Works  also  gave  a  report  of  the 
strike  of  the  employes  of  that  firm. 

The  strike  at  Eastlake  by  employes  of  the  receiver  of  the  R.  Q.  Peters 
Salt  &  Lumber  Company;  that  at  the  shipyards  of  F.  W.  Wheeler  &  Com- 
pany, and  other  minor  strikes  were  investigated  by  representatives  of 
this  Bureau,  and  are  doubtless  correctly  reported. 

Colonel  Carroll  D.  Wright,  National  Commissioner  of  Labor,  in  the 
third  and  tenth  annual  reports  from  the  National  Department  of  Labor, 
gives  full  and  minute  statistical  information  of  strikes  and  lockouts  in 
the  United  States  from  January  1,  1881,  to  June  30,  1894.  These  reports 
are  replete  with  valuable  information  which  cannot  be  obtained  else- 
where. It  is  impossible  to  reproduce  the  tables  here,  but  the  analysis 
by  Colonel  Wright  is  given  in  full  and  will  command  the  careful  study 
of  persons  interested  in  the  question  of  strikes  and  lockouts. 


MR.    LORESCH'S    REPORT. 

Detroit,  Mich.,  December  Hy  1896.. 

Hon.  C.  H.  Morse,  CommisHoner  of  Labor ^  Lo/namg,  Mich.: 

Dear  Sir — In  compliance  with  your  request  to  embody  in  your  annual 
report  a  short  resume  of  the  strikes  that  took  place  during  the  past  year 
in  Detroit  the  same  are  hereby  presented: 

THE  CIGARMAKERS'  STRIKE. 

In  your  last  annual  report  the  cause  of  the  strike  of  the  cigarmakers 
was  explained  fully  by  one  of  the  members,  who  was  thoroughly  familiar 
with  it.  Since  the  inauguration  of  this  strike  another  one  took  place 
in  February  last  at  the  factory  of  C.  P.  Collins  &  Co.,  who  refused  to 
longer  pay  the  union  scale,  thereby  locking  out  their  men.  This  particu- 
lar shop  has  always  been  regarded  as  one  of  the  best  in  Detroit.    The 
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men  employed  there  were  added  to  the  others,  bringing  the  total  number 
at  that  time  up  to  over  300.  Since  that  time  the  financial  agent  of  the 
international  came  to  the  city  and,  after  a  good  deal  of  hard  work  for  a 
settlement,  effected  it  at  one  of  the  largest  shops,  and  in  consequence  a 
number  of  cigarmakers  secured  employment  again.  At  the  present  time 
there  are  still  a  large  number  of  cigarmakers  on  strike.  To  support  the 
members  on  strike  large  sums  of  money  were  received  from  the  inter- 
national union  and  from  other  unions  of  this  city  and  throughout  the 
country.  Negotiations  are  under  way  to  bring  the  strike  to  a  speedy 
settlement,  and  it  is  held  by  many  cigarmakers  that  this  will  be  accom- 
plished. 

THE   printers'    STRIKE. 

For  the  first  time  in  many  years  the  printers  were  engaged  in  a  strike 
at  the  office  of  John  F.  Eby  &  Co.  The  cause  of  this  trouble  was  the 
refusal  of  the  concern  to  recognize  the  union  scale  of  wages  and  hours 
n^ulating  oflSces  in  which  typesetting  machines  are  employed.  The  strike 
commenced  February  10  and  lasted  until  May  12,  when  articles  of  agree- 
ment were  signed  between  the  company  and  the  union.  The  machines 
were  abandoned,  the  men  who  went  out  on  the  union's  c«all  were  taken 
back  and  the  office  is  again  a  union  office.  In  order  to  gain  their  end  the 
uiuon  published  a  weekly  paper  in  which  were  presented  the  causes  of 
the  trouble.  This  little  sheet  was  the  means,  to  a  great  extent,  of  set- 
tling the  difficulty.  No  violence  of  any  sort  occurred  during  the  trouble, 
everything  being  conducted  in  a  peaceable  manner.  In  the  strike  not 
only  the  compositors,  but  also  the  pressmen  and  feeders  were  engaged. 

THE  bookbinders'  STRIKE. 

Another  trade  closely  allied  with  the  printing  industryj  that  had  a 
little  difficulty,  were  the  bookbinders,  who  were  on  strike  for  a  very  short 
time  on  account  of  the  firms  refusing  to  sign  the  scale  as  prepared  after 
several  conferences,  where  mutual  concessions  were  made.  The  scale 
was  signed  by  all  the  leading  houses  with  one  exception.  Negotiations 
are  under  way  to  also  induce  this  house  to  recognize  the  union. 

THE  bakers'  STRIKE. 

There  are  two  unions  affiliated  with  the  international  union  of  bakers- 


a  German  and  an  English  speaking  union.  Within  the  past  month 
trouble  arose  in  one  of  the  smaller  bakeries.  The  cause  of  it  appears  to 
be  that  one  of  the  Gennan  union's  members  violated  his  obligation  to  the 
union,  in  consequence  of  which  he  was  suspended.  He  secured  employ- 
ment and,  it  is  alleged,  formed  a  co-partnership  by  filing  papers  accord- 
ing to  the  laws  of  the  State.  The  members  of  the  German  union  working 
there  were  called  out  and  their  places  taken  by  members  of  the  English 
union.  It  is  claimed  that  a  good  deal  of  the  misunderstanding  is  caused 
by  the  difference  in  language  between  the  two  unions,  and  there  appears 
to  be  a  lack  of  harmony.  The  probabilities  are  that  this  trouble  will  be 
adjusted  in  short  order. 
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THE  stove:  mounters'  strike. 

In  the  trade  of  making  stoves  a  trouble  occurred  in  the  Detroit  Stove 
Works,  in  which  the  stove  mounters  and  metal  polishers  were  engaged. 
About  80  men  were  involved.  The  cause  of  the  trouble  was  the  failure 
of  the  firm  to  live  up  to  a  verbal  agreement  regarding  the  employment 
of  apprentices.  At  one  time  it  Jooked  as  though  all  the  molders  in  the 
same  concern  would  also  strike  out  of  sympathy.  The  officers  of  the 
international  union  came  to  the  city  and  carefully  looked  over  the  ground 
but  no  strike  was  ordered.  *  Both  sides  made  concessions,  and  by  good 
judgment  being  used  a  large  strike  was  averted.  The  strike  lasted  about 
three  months.  This  was  the  only  strike  where  any  violence  was  resorted 
to,  some  of  the  non-union  men  who  came  here  being  attacked  by  the 
strikers.  The  men  who  have  the  interest  of  the  union  at  heart  strongly 
condemned  this  action.  Since  the  strike  was  adjusted  everything  is  work- 
ing in  good  order. 

the  carpenters'  strike. 

The  carpenters,  who  have  for  years  been  endeavoring  to  inaugurate  the 
eight-hour  work  day  and  a  rate  of  25  cents  an  hour,  early  in  the  spring 
resorted  to  a  strike  to  gain  their  desired  end,  holding  that  this  was  the 
only  way  to  accomplish  it.  For  months  meetings  were  held  to  enlighten 
the  members,  not  only  of  the  unions,  but  also  those  outside  of  the  ranks 
*  of  organized  labor,  in  regard  to  the  justness  of  their  demands.  It  is  held 
by  evei-y  fair  minded  business  man  that  this  trade  was  one  of  the  poorest 
paid  of  all  trades,  taking  into  consideration  the  cost  of  the  tools  that  car- 
l)enter8  must  have.  As  in  many  other  trades  improved  machinery  has 
made  many  inroads.  A  large  number  of  the  employers  held  that  the 
demanjds  were  just,  but  some  of  the  largest  of  these  were  unwilling  to  con- 
cede. Some  1,500  carpenters  were  engaged  in  the  struggle.  Terms  were 
made  that  with  the  opening  of  the  new  year  the  eight-hour  day  with  25 
cents  per  hour  will  be  granted.  This  will  give  the  emploj^ers  an  oppor- 
tunity in  estimating  contracts  for  building  to  base  their  figures  on  the 
scale.  No  trouble  of  any  sort  occurred  during  the  time  the  men  were 
engaged  on  strike. 

At  the  meetings  wise  counsel  prevailed,  and  both  sides  in  the  contro- 
versy appeared  to  be  satisfied.  The  hope  is  expressed  that  the  coming 
season  will  be  better  for  all  sides. 


the  wood  workers. 

The  machine  woodworkers  is  a  young  union.  Shortly  after  their  organ- 
ization they  experienced  a  strike,  caused  by  a  concern  locking  out  their 
men,  it  is  claimed,  on  account  of  the  men  joining  the  union.  The  strike 
lasted  eight  weeks,  when  mutual  concessions  were  made. 

A  few  strikes  of  minor  importance  occurred,  mainly  in  the  ranks  of 
non-union  men. 

48 
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The  past  year  was  remarkably  free  of  trouble  in  the  industrial  field  of 
Detroit.  The  reputation  of  Detroit  workingmen  was  upheld  in  every 
respect.  Calm  judgment  was  used  in  adjusting  all  the  troubles.  The 
Trades  Council  was  an  important  factor  in  this  regard,  its  membership 
being  composed  of  cool-headed  men,  who  would  never  countenance  any 
violence.  In  some  instances  it  was  attempted,  on  the  other  side,  to  make 
it  appear  that  it  was  necessary  to  have  the  police  appear  on  the  scene, 
but  all  these  fears  came  to  naught.  In  only  ome  instance,  ajs  noted  in  this 
article,  violence  was  resorted  to,  and  this  action  was  strongly  condemned. 

The  unions  of  this  city  have  shown  a  steady  increase  in  membership, 
and  a  large  number  of  new  unions  were  formed,  and  during  the  year  only 
a  few  have  disbanded.  As  in  other  citiefl  <A  the  country  Detroiit  had  its 
quota  of  unemployed  men,  many  of  the  unions  having  a  large  number  of 
such.  The  general  stagnation  of  business  caused  a  great  deal  of  idleness. 
Another  cause  of  so  many  being  out  of  employment  is  improved  machin- 
ery. It  must  also  be  said,  and  this  cannot  be  denied,  that  any  number  of 
men  are  being  thrown  out  by  the  employment  of  girls  and  child  labor  in 
very  many  branches  of  industry.  It  is  hoped  that  prosperity  will  soon 
come  and  the  unemployed  be  taken  care  of. 

P.  A.  LOBBSCH. 


DETROIT    STOVE   WORKS. 

Dbtroit,  Mich.,  December  19,  1896. 
Hon.  C.  H.  Morse,  Commiasioner  of  Labor,  Lansing ,  Mich.: 

Dear  Sir — Replying  to  yours  of  the  16th  inst.,  addressed  to  our  Presi- 
dent, Mr.  E.  S.  Barbour,  in  reference  to  our  recent  strike,  would  say 
briefly  that  it  was  a  strike  of  mounters  and  metal  polishers;  not  stove 
molders,  as  stated  in  yours  of  the  16th. 

The  strike  b^an  with  the  mounters  on  the  26th  day  of  May,  1896,  and 
ended  September  22,  1896.  The  number  involved  were  48  mounters  and 
26  polishers.  The  cause,  as  briefly  as  can  be  stated,  was  from  arbitrary 
and  unreasonable  interference  on  the  part  of  the  shop  committee.  We 
had  no  trouble  wihatsover  with  our  apprentices.  We  were  working  the 
full  quota  of  same  as  prescribed  by  the  Union.  The  question  involved 
was  an  interpretation  as  to  how  we  should  work  our  'apprentices,  whether 
they  should  be  under  the  jurisdiction  of  the  shop  committee  or  foreman 
of  the  shop. 

The  cause  of  the  metal  polishers  going  on  a  strike,  which  began  on 
July  16,  1896,  was  that  of  aympathy.  We  had  no  controversy  what- 
soever with  the  polishers. 

The  settlement  was  accompliBhed  by  the  striking  mounters  accepting 
a  code  of  rules  to  govern  the  works  for  the  last  iMilf  of  the  year  1896, 
whldh  settlement  wae  proposed  to  them  about  ten  days  after  we  first 
began  the  controversy. 

I  think  I  'have  stated  the  difficulty  as  briefly  a-s  possible.  To  go  over 
the  whole  matter  minutely  would  be  too  voluminous.  The  facts  are  in 
the  abstract  as  above  stated. 

In  reference  to  violence,  there  wa»  a  variety  of  that  from  beginning  to 
end.  The  striking  polishers,  I  regret  to  say,  showed  a  disposition  to 
resort  to  violence.    I  know  of  none  of  a  serious  nature  practiced  by  the 
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striking  mounters.  The  details  and  nature  of  the  violence  was  chron- 
icled all  oyer  the  country  by  the  Associated  Press  dispatehee,  which,  no 
doubt,  you  are  i>erfectly  familiar  with. 

Trusting  that  this  may  suffice  your  purpose,  we  are, 

Very  respectfully  yours, 

DETROIT  STOVE  WORKS, 
L.  Cbowlby,  Superintendent. 

THE   R.    Q.    PETERS    SALT   AND   LUMBER   COMPANY. 

East  Lakb,  Mioh.,  December  19,  1896. 
Hon.  C.  H.  Morsb,  CommisHoner  of  Labor,  Lansing,  Mich.: 

Dear  Sir — ^Your  letter  of  the  16th  is  before  me  and  contents  carefully 
noted.    In  reply  will  say: 

The  strike  referred  to  occurred  on  the  works  of  the  Michigan  Trust 
CJo.,  receiver  of  the  R.  G.  Peters  Salt  and  Lumber  Co.,  at  East  Lake, 
Michigan. 

In  the  early  part  of  August  we  notified  our  men,  that  on  account  of 
low  prices  and  the  aiccumulation  of  stock,  there  would  be  a  reduction 
in  wages  of  10  per  cent,  to  take  effect  August  16.  This  10  per  cent  reduc- 
tion would  put  the  most  common  cheap  labor  to  f  1.00  per  day.  August  16 
was  Saturday,  and  the  men  worked  as  usual.  On  Monday  morning, 
August  17,  when  the  milte  were  ready  to  start,  a  number  of  lie  common 
laborers,  mostly  Polish,  congregated  in  front  of  the  office  instead  of 
taking  their  usual  places  in  tihe  mills,  and  we  found  that  we  were  too 
short  handed  to  start,  so  0hut  down  our  mills  and  salt  block.  All  we 
kept  running  was  one  boiler  to  make  steam  to  supply  fire  protection. 
We  kept  the  blacksmith  shop  running  on  repairs,  with  two  men,  and 
we  kept  about  six  men  on  the  lumber  yard  to  sort  and  pile  about  60,000 
feet  of  common  lumber  that  had  been  cut  Saturday  and  which  was  liable 
to  stain.  Tuesday  morning  a  number  of  the  Polish  and  Scandinavians 
appointed  a  committee  of  four  to  call  on  our  men  that  were  working 
and  notify  them  that  if  they  did  not  stop  work  at  noon  they  would  come 
with  a  crowd  in  the  afternoon  and  drive  them  from  their  work. 

I  verified  this  and  notified  our  men  to  continue  their  work,  and  we 
would  protect  them.  I  called. on  the  sheriff  and  he  responded  with  two 
deputies. 

About  1  :S0  p.  m.,  Tuesday,  August  18,  a  crowd  of  two  or  three  hundred 
men,  armed  with  sticks  and  clubs,  started  for  our  works,  and  were 
halted  by  the  sheriff  at  tlie  entrance  of  the  lumber  yard  and  told  to 
disi)erse.  They  were  inclined  to  be  ugly,  and  attacked  the  sheriff  and 
wounded  the  under  sheriff  on  the  hand  and  arm.  They  were  stopped, 
however,  and  dispersed,  and  three  arrests  were  made  at  that  time  and 
later  on  six  others  were  arrested. 

The  sheriff  and  his  deputies  were  in  charge  until  the  following  Mon- 
day, when  we  started  our  works  again  with  a  full  crew  and  have  had 
no  trouble  since.  When  we  started  up,  we  had  three  times  as  many 
men  as  we  could  use,  offering  their  services,  and  at  the  reduced  scale. 

As  resident  representative  of  the  Michigan  Trust  CJompany,  on  Wed- 
nesday, August  19,  I  telegraphed  for  instructions,  and  on  Thursday, 
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August  20,  the  United  States  Marshal  came  here  and  posted  notices 
on  the  plant  warning  parties  against  interfering  with  us,  and  later  on, 
eight  or  nine  of  the  strikers  were  served  with  a.  notice  to  appear  before 
the  United  States  court  to  show  cause  why  they  should  not  be  punished 
for  contempt  of  court. 

These  parties  have  had  a  hearing,  but  I  understand  that  no  decision 
has  been  rendered  in  their  oases,  and  they  have  never  been  arrested 
under  the  United  States  court  or  summoned  to  appear  before  it  per- 
sonally. 

In  the  circuit  court  of  Manistee  county,  three  of  the  rioters  who 
attacked  the  sheriff  were  prosecuted  for  assault  with  intent  to  do  great 
bodily  harm,  and  were  found  guilty  of  simple  assault.  Two  of  them 
were  committed  to  the  county  jail  for  90  days  and  one  for  30  days.  The 
eases  of  the  rioters  were  duopped. 

Yours  trmly, 

H.  W.  Carey. 


REPORT    OF    DEPUTY    FACTORY    INSPECTOR    KRAPF. 


Office  of  Deputy  Factory  Inspector,         ) 


Saginaw,  Mich.,  December  22,  1896. 

Hon.  C.  H.  Morse,  Commissioner  of  Labor ^  Lansing y  Mich,: 

Dear  Sir — ^In  obedience  to  your  instructions  of  December  16,  I  have 
visited  several  firms  in  my  district  where  strikes  ;have  occurred  in  the 
past  year,  and  have  obtained  the  following  information  in  regard  thereto: 

F.  w.  wheeler  &  CO.  shipyard's  strike. 

On  the  2d  day  of  July,  1896,  1,300  men  were  employed;  about  600 
of  these  men  belonged  to  organized  labor.  One  man  who  had  belonged 
to  the  Union  left  their  ranks  and  was  stUl  employed  by  the  firm.  The 
members  of  the  Union  asked  the  firm  to  discharge  this  man,  and  the  firm 
refused  to  do  so,  and  on  the  3d  of  July,  about  600  men  went  out  on 
strike  because  this  man  was  not  discharged.  These  men  were  not  given 
employment,  but  new  men  were  employed,  and  in  the  month  of  Septem- 
ber 1,600  men  were  employed  in  the  yards.  The  firm  refused  to  con- 
cede to  the  demands  of  the  Union  men,  consequently  they  remained  in 
Idlen^s  until  fall  and  the  work  in  the  yards  was  about  completed.  A 
few  of  the  men  left  the  Union  and  were  again  employed  by  the  firm. 
Some  obtained  employment  in  other  lines  at  greatly  reduced  wages; 
others  left  the  city. 

Previous  to  this  strike  the  firm  made  no  difference  as  to  whether  an 
employ^  belonged  to  a  Union  or  not,  and  no  questions  were  asked  of 
them;  but  since  the  3d  of  July  the  firm  have  refused  to  employ  Union 
men.  This  strike  caused  a  loss  to  the  firm,  but  a  still  greater  one  to 
the  strikers,  and  was  felt  by  merchants  and  business  men  of  both  West 
Bay  City  and  Bay  City. 
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MONITOR   COAL   MINERS'    STRIKE. 

In  June  last  the  Monitor  Goal  Ck>.,  located  in  Monitor  townahip,  this 
county,  proposed  to  put  in  a  weigh  scale  at  their  tipple,  on  the  line  of  M. 
C.  R.  R.,  about  one  and  one-half  miles  from  their  mine.  This  is  where  all 
eoal  is  loaded  into  the  cars  for  shipment.  The  miners  objected  and  wanted 
the  scale  put  in  at  the  mine  and  all  coal  weighed  there.  The  company 
refused  this  request,  and  about  40  (the  total  number  employed)  went 
out  on  strike.  The  'Strike  lasted  two  days  and  was  settled  in  favor  of 
the  company  with  a  committee  of  the  miners.  Several  other  strikes 
have  taken  place  at  this  mine  in  th«e  past  year,  but  were  of  only  a  few 
boure'  duration.  Once  the  miners  went  out  because  the  company  would 
not  furnish  as  many  pushers  as  they  thought  were  necessary,  and  they 
went  out  several  times  for  a  better  price  for  mining,  and  all  of  these 
strikes  have  been  settled  in  favor  of  the  company,  and  the  men  are  not 
receiving  as  good  wages  as  they  were  one  year  ago. 


SAGINAW   COAL   MINERS'    STRIKE. 

This  is  a  new  mine,  and  it  is  customary  for  miners  to  push  their  own 
coaJ  out  until  they  have  reached  a  distance  of  seventy-five  yards  from 
the  shaft.  This  the  miners  refused  to  do  and  struck  for  pushers.  The 
firm  refused  to  furnish  them,  'and  sent  to  Ohio  for  miners,  and  they  were 
brought  here  and  went  to  work,  but  after  they  found  there  had  been 
a  strike  at  the  mine  they  also  refused  to  work  longer.  Then  some  of 
the  old  and  some  of  the  new  men  applied  and  were  employed.  Practi- 
cally the  mine  has  never  been  shut  down;  neither  has  the  question  of 
pushers  being  furnished  been  fully  settled.  The  manager  of  this  mine 
says  it  is  next  to  impossible  to  get  along  with  these  men,  las  they  are 
constantly  finding  fault,  first  with  one  thing,  then  with  another,  and  are 
never  satisfied  with  the  company  nor  their  unions,  as  they  are  con- 
stantly joining  and  then  leaving  them.  The  coal  miners  are  composed 
mostly  of  foreigners,  Scandinavians,  Finlanders,  Germans,  Hungarians, 
some  English  and  Irish,  and  a  few  negroes. 

Respectfully  yours, 

O.  O.  Krapp, 

Deputy  Factory  Inspector. 


STRIKES    AND  LOOKOUTS    IN  UNITED    STATES. 


L Analybls  of  Tables  from  10th  U.  S.  Report.] 

The  Third  Annual  Report  of  the  National  CJommissioner  of  Labor, 
entitled  Strikes  and  Lockouts,  furnished  tables  covering  the  details  of 
all  ertrikes  and  lockouts  occurring  in  the  United  States  for  the  six  years 
beginning  with  January  1,  1881,  and  ending  with  December  31,  1886, 
together  with  summaries  recapitulating  the  facts  isrhown  therein.  The 
pi*esent  report  consists  of  similar  tables  and  summaries  for  the  strikes 
and  lockouts  which  occurred  during  the  seven  and  one^half  years  begin- 
ning with  January  1, 1887,  and  ending  with  June  30, 1894,  being  modeled 
on  the  lines  laid  down  in  the  Third  Annual  Report.  A  few  strikes  and 
lockouts  which  began  in  the  latter  part  of  1886  and  were  omitted  from 
the  previous  report,  mainly  because  of  the  incompleteness  at  that  time 
of  the  data  relating  to  them,  have  been  included  in  this  report. 

The  definitions  of  a  strike  and  of  a  lockout,  as  given  in  the  Third 
Annual  Report,  are  as  follows:  A  strike  occurs  when  the  employes  of 
an  establishment  refuse  to  work  unless  the  management  complies  with 
some  demand.  A  lockout  occurs  when  the  management  refuses  to  allow 
the  employes  to  work  unless  they  will  work  under  some  condition  dic- 
tated by  the  management.  It  appears,  therefore,  that  these  two  classes 
of  industrial  disturbances  are  practically  alike,  the  main  distinction 
being  that  in  a  strike  the  employes  take  the  initiative,  while  in  a  lockout 
the  employer  first  makes  some  demand  and  enforces  it  by  refusing  to 
allow  his  employes  to  work  unless  it  is  complied  with.  This  distinction 
has  been  kept  in  mind  and  has  been  the  guide  in  separating  these  vari- 
ous disturbances  into  the  two  cl'asses  in  the  tabulations  apx)earing  in 
this  report.  Some  difficulty  has  been  exi)erienoed  in  classifying  certain 
of  these  disturbances,  especially  those  which  occurred  in  the  earlier 
years  included  in  this  report,  owing  to  the  inadequate  information  obtain- 
able as  to  their  causes  and  because  of  the  very  slight  difference  between 
a  strike  and  a  lockout  as  mentioned  above.  Great  pains,  however,  have 
been  taken  in  the  claissification,  and  it  is  believed  to  be  entirely  truBt- 
worthv. 
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Y«r. 

Strikes. 

Bstabliah- 
mania. 

▲yecace 
estabUth- 
molts  to  a 

strike. 

(Employte 
thrown 
oat  of 
employ- 
ment. 

1881 - 

471 
464 

478 
4M 

646 
1.482 
1,486 

906 
1,076 
1,833 
1,717 
1,298 
1,806 

896 

2,988 
8,106 
2,769 
2,867 
2,284 
10,068 
6,689 
8,606 
8,786 
9,424 
8,116 
6,640 
4,666 
6,164 

6.2 
4.6 
6.8 
6.8 
8.6 
7.0 
4.6 
8.0 
3.6 
6.1 
4.7 
4.8 
8.6 
6.8 

129,681 

1888 ,. 

164,671 

IflBS 

1S84 _ 

1885 

1886 

1887 

18«B 

1889 

149,768 
147,064 
242,706 
608,044 
879,678 
147,704 
249,669 

1800 

1891 

1892 _ 

1808..    ....                                             .-       .      . 

1894  (6  month8J.I..M.-I.III-"I...liri.-r....I I 

861,944 
296.989 
206,671 
286,914 
482,066 

Total 

14,889 

69,166 

4.8 

8,714,  .'81 

The  figures  for  the  years  from  1881  to  1886,  inclusive,  have  been  taken 
from  the  Third  Annual  Report.  As  stated  in  that  report  the  figures 
showing  the  number  of  strikes  in  each  of  these  years  are  estimates, 
although  they  are  believed  to  be  approximately  correct.  For  the  period 
included  in  the  present  investigation,  namely,  January  1,  1887,  to  June 
30,  1894,  inclusive,  the  figures  showing  the  number  of  strikes  may  be 
accepted  as  absolute.  The  figures  showing  the  number  of  establishments 
and  the  number  of  employes  thrown  out  of  employment  by  strikes  may 
be  accepted  as  correct  for  the  whole  period  from  1881  to  1894,  inclusive. 
In  using  this  table  it  should  be  borne  in  mind  that  the  figures  for  X894  are 
for  the  first  six  months  of  that  year  only,  the  investigation  having  been 
closed  June  30,  1894. 

By  this  table  it  is  shown  that  the  average  number  of  establishment  to 
each  strike  for  the  thirteen  and  one-half  years  was  4.8,  the  highest  number 
being  7  eerbabli&Amieaits  to  each  etrike  in  1886,and  the  lowest  average  being 
3.5  establishments  to  each  strike  in  1885,  1889,  and  1893.  As  stated  in 
the  preceding  report  the  strikes  for  1880  were  reported  by  Mr.  Joseph  D. 
Weeks,  special  agent  of  the  Tenth  Ce^nsus,  according  to  whose  report  the 
number  was  610.  The  number  of  establishments  involved  was  not 
reported.  Commencing  with  1881  the  number  of  establishments  involved 
was  2,928.  In  1882  the  number  dropped  to  2,105,  while  in  1883  it  rose  to 
2,759,  or  nearly  that  of  1881.  In  1884  and  1885  the  number  fell  rapidly, 
there  being  2,367  in  1884  and  2,284  in  1885.  In  1886  the  number  rose  to 
10,053,  the  greatest  number  in  any  of  the  years  considered.  In  1887  it 
dropped  to  6,589;  in  1888  it  dropped  still  further  to  3,506  and  remained 
nearly  stationary  in  1889  at  3,786,  while  in  1890  the  number  again  rap- 
idly rose  to  9,424,  a  number  almost  as  great  as  that  for  1886.  In  the  next 
year,  1891,  the  number  dropped  to  8,116,  dropping  still  further  in  1892 
and  1893  to  5,540  and  4,555,  respectively.  For  the  first  six  months  of  1894 
the  number  was  5,154,  indicating  that,  if  there  was  a  proportionately 
large  number  in  the  last  six  months  of  that  year,  it  would  reach  in  round 
numbers  10,300,  a  number  slightly  greater  than  that  for  1886,  in  which 
the  largesrt  number  of  establishments  were  involved  in  strikes. 
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The  total  number  of  establishments  involved  in  strikes  during  the 
whole  period  of  thirteen  and  one-half  years  was  69,166.  Of  this  number 
4.23  per  cent  had  strikes  in  1881,  3.04  per  cent  had  strikes  in  1882,  3.99 
per  cent  had  strikes  in  1883,  3.42  per  cent  had  strikes  in  1884,  3.30 
per  cent  had  strikes  in  1885,  14.54  p6r  cent  had  strikes  in  1886,  9.53  per 
cent  had  strikes  in  1887,  5.07  per  cent  had  strikes  in  1888,  5.47  per  cent 
had  strikes  in  1889, 13.63  per  cent  had  strikes  in  1890,  11.73  per  cent  had 
strikes  in  1891,  8.01  per  cent  had  strikes  in  1892,  6.59  per  cent  had  strikes 
in  1893,  and  7.45  per  cent  had  strikes  in  the  first  half  of  1894. 

Of  the  6,067  establishment  having  lockouts  during  the  period  of  thir- 
teen and  one-half  years  0.15  per  cent  were  in  1881,  0.69  per  cent  were  in 
1882, 1.93  per  cent  were  in  1883,  5.83  per  cent  were  in  1884,  3.02  per  cent 
were  in  1885,  24.87  \)er  cent  were  in  1880,  21.11  per  cent  were  in  1887, 2.97 
per  cent  were  in  1888,  2.18  per  cent  were  in  1889,  5.34  per  cent  were  in 
1890,  9  per  cent  were  in  1891,  11.80  per  cent  were  in  1892,  5.03  per  cent 
were  in  1893,  and  6.08  per  cent  were  in  the  first  half  of  1894.  The  per- 
centage is  highest  for  both  strikes  and  lockouts  in  1886.  The  next  high- 
est percentages  occur  in  1890  and  1891  for  strikes,  and  in  1887  and  1892 
for  lockouts. 

During  the  seven  and  one-half  years  included  in  the  present  report 
Illinois  shows  th(»  largest  number  of  establishments  affected,  both  by 
strikes  and  lockouts,  there  being  10,000  of  the  former  and  1,193  of  the 
latter.  Next  come  New  York  with  9,539  establishments  involved  in 
strikes  and  723  in  lockouts,  and  Tennsylvania  with  8,219  involved  in 
strikes  land  490  in  lockouts. 

During  the  six  years  immediately  preceding  those  included  in  this  re- 
port, the  facts  for  which  appeared  in  the  Third  Annual  Report,  the  State  in 
which  the  greatest  number  of  establishments  were  affected  by  strikes  was 
New  York  with  9,247,  followed  by  Illinois  with  2,768,  and  Pennsylvania 
with  2,442.  The  greatest  number  affected  by  lockouts  was  1,528,  found 
in  New  York,  followed  by  147  in  Massachusetts,  and  130  in  Pennsylvania, 
the  number  in  Illinois  being  127.  Combining  the  facts  for  both  these 
periods  in  order  to  secure  a  statement  for  the  thirteen  and  one-half  years 
included  in  both  of  the  reports  of  the  Department  on  strikes  and  lock- 
outs, we  find  the  greatest  number  of  establishments  affected  by  strikes 
to  have  been  in  New  York,  18JS(j,  followed  by  Illinois  with  12,828,  and 
Pennsylvania  with  10,()(;i.  The  States  appi»a.r  in  the  same  order  in  lock- 
outs, the  number  of  establishments  ati'ected  being  2,251  in  New  York, 
1,320  in  Illinois,  and  620  in  Pennsylvania. 

The  industries  most  affected  by  strikes  during  the  seven  and 
one-half  years  included  in  the  present  rc^port  were  the  build- 
ing trades,  with  20,785  establishments  involved;  coal  and  coke,  with  5,958; 
clothing,  with  3,041;  tobacco,  with  2,506;  food  preparations,  with  2,398; 
stone  quarrying  and  cutting,  with  1,993;  metals  and  metallic  goods,  with 
1,884;  transportation,  with  1,326;  printing  and  publishing,  with  608; 
boots  and  shoes,  with  607;  furniture,  with  459;  wooden  goods,  with  409; 
and  brick,  with  406  establishments.  The  industries  most  affected  by 
lockouts  were  the  building  trades,  with  1,900;  stone  quarrying 
and  cutting,  with  489;  clothing,  with  431;  brewing,  with  150; 
boots  and  shoes,  with  130;  metals  and  metallic  goods,  with  128,  and 
transjmrtation,  with  112  establishments  involved.  For  the  immediately 
prec(Mling  period  of  six  years,  1881  to  1886,  includc»d  in  the  Third  Annual 
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Report,  the  greatest  frequency  of  strikes  was  found  in  the  building  trades, 
with  6,075  establishments  affected;  tobacco,  with  2,959;  mining  (prac- 
tically the  same  as  coal  and  coke  in  this  report),  with  2,060;  clothing, 
with  1,728;  metals  and  metallic  goods,  with  1,570;  transportation,  with 
1,478;  food  preparations,  with  1,419;  furniture,  with  491;  cooperage,  with 
484;  brick,  with  478;  stone  quarrying  and  cutting,  with  468;  lumber,  with 
395;  boots  and  shoes,  with  852;  wooden  goods,  with  240;  and  printing 
and  publishing,  with  223  establishments.  The  lockouts  for  that  period 
involved  773  establishments  in  the  clothing  industry,  531  in  the  building 
trades,  226  in  the  tobacco  industry,  155  in  boots  and  shoes,  76  in  metals 
and  metallic  goods,  etc.  ^ 

A  combination  of  the  facts  for  strikes  for  the  two  periods,  selecting 
the  thirteen  industries  most  largely  alGfected,  ©hows  that  out  of  69,166 
establishments  involved  in  strikes  during  the  period  from  January  1, 
1881,  to  June  30,  1894,  62,037,  or  89.69  per  cent,  were  in  the  following 
thirteen  industries:  Building  trades,  26,860  establishments;  coal  and  ' 
coke,  8,018;  tobacco,  5,465;  cloithing,  4,769;  food  preparations,  3,817; 
metals  and  metallic  goods,  3,454;  transportation,  2,804;  stone  quarrying 
and  cutting,  2,461;  boots  and  shoes,  959;  furniture,  950;  brick,  884;  print- 
ing and  publishing,  831,  and  cooperage,  765  establish.ments. 

In  the  lockouts  which  occurred  during  the  thirteen  and  one-half  years 
six  industries  bore  a  very  large  proportion  of  the  burden,  involving  4,914 
establishments,  or  81  per  cent,  out  of  a  total  of  6,067  establishments. 
The  industries  and  number  of  establishments  involved  in  eaeh  are  as  fol- 
lows: Building  trades,  2,431;  clothing,  1,204;  stone  qutarrying  and  cut- 
ting, 513;  boots  and  shoes,  285;  tobacco,  277,  and  metals  and  metallic 
goods,  204. 

The  total  number  of  employes  involved,  or  thrown  out  of  employment, 
in  the  whole  number  of  strikes  from  1881  to  1886,  inclusive,  as  shown 
by  the  Third  Annual  Report,  was  1,323,203.  The  number,  as  shown  by 
this  report,  for  the  period  from  January  1,  1887,  to  June  30,  1894,  was 
2,391,028.  Adding  these  numbers  together  it  is  seen  that  3,714,231  per- 
sons were  thrown  out  of  employment  by  reason  of  strikes  during  the 
period  of  thirteen  and  one-half  years  from  January  1,  1881,  to  June  30, 
1894.  The  number  of  strikers,  or  persons  originating  the  strikes,  during 
the  first  six  years  of  13iis  period  was  i^hown  to  have  been  1,020,156;  dur- 
ing the  latter  seven  and  one-half  years  it  was  1,834,093.  The  number  of 
strikers,  or  persons  originating  the  strikes,  during  the  whole  period  of 
thirteen  and  one-half  years  was  therefore  2,854,249.  From  1881  to  1886 
there  were  103,038  new  employes  engaged  after  the  strikes,  of  whom 
37,483  were  brought  from  other  places  than  those  in  which  the  strikes 
occurred.  The  per  cent  of  new  employes  after  strike,  of  the  total  num- 
ber of  employes  before  strike,  1,660,835,  was  therefore  6.20.  The  per 
cent  of  the  employes  brought  from  other  places  of  the  number  of  new 
employes  after  strike  was  36.38.  For  the  succeeding  seven  and  one-half 
years,  the  period  involved  in  this  report,  there  were  239,431  new  em- 
ployes after  the  strikes,  of  whom  115,377  were  brought  from  other 
places.  For  this  period  the  per  cent  of  new  employes  after  strike  of  the 
total  number  of  employes  before  strike,  4,300,257,  was  5.57,  and  the  per 
cent  of  employes  brought  from  other  places  of  the  number  of  new  em- 
ployes after  strike,  48.19.  Combining  the  facts  for  both  periods  it  is  seen 
49 
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that  there  were,  during  the  thirteen  and  one-half  years,  342,469  new  em- 
ployes engaged  after  the  strikes,  and  that  152,860  of  that  number  were 
brought  from  other  places.  The  new  employes  after  the  strikes  were 
5.75  per  cent  of  the  total  number  of  employees  before  the  strikes,. 
6,961,092,  while  44.63  per  cent  of  the  new  employ63  after  the  strikes- 
were  brought  from  other  places  than  those  in  w'hich  the  ertrikes  oc- 
curred. 

In  the  Third  Annual  Report  it  was  «hown  that  during  the  period  from 
1881  to  1886,  inclusive,  2,214  eBtablishmenits  were  involved  in  lockouts, 
there  being  175,270  employes  in  the  establishments  before  the  lockouts- 
occurred,  if«|hile  the  number  acftually  involved  or  locked  out  was  160,823.. 
Tlhere  were  139,976  new  employes  secured  at  the  close  of  lockouts,  5,682 
being  brought  from  other  places  than  those  in  wliich  the  lockouts  oc- 
curred. For  the  i)eriod  of  seven  and  one-half  years  involved  in  the 
present  report  lockouts  were  ordered  in  3,853  establishments,  having 
'274,657  employes  before  the  lockouts,  of  which  205,867  were  thrown 
out  of  employment  in  consequence  thereof.  These  establishments  secured 
27,465  new  employes  after  the  lockouts,  16,300  of  whom  were  brought 
from  other  places.  Combining  the  facts  as  to  lockouts  for  the  two  periods 
involved  it  is  seen  that  during  the  thirteen  and  one-half  yeans  from 
January  1,  1881,  to  June  30,  1894,  lockouts  occurred  in  6,067  establish- 
ments, in  which  449,927  employes  were  engaged.  Of  this  number  366,690,. 
or  81.50  per  cent,  were  thrown  out  of  employment  by  the  lockouts.  In 
these  establishments  there  were  41,441  new  employes  engaged  after 
the  lockouts,  of  whom  21,982  were  brought  from  other  places  than  those 
in  whidh  lockouts  occurred.  The  per  cent  of  new  employ^  after 
the  lockouts  of  the  total  number  of  employes  before  lockouts  was  there- 
fore 9.21,  and  of  employes  brought  from  other  places  of  the  number  of 
new  employes  after  lockouts,  53.04. 

It  should  be  remembered  in  considering  the  summaries  relating  to 
the  number  of  establishments,  the  number  of  employ^,  etc.,  that  the 
figures  do  not  represent  the  actual  number  of  different  individual  estab- 
lishments or  different  individual  employes  who  were  involved  in  strikes^ 
or  lockouts  in  a  given  industry  or  in  a  given  year,  because  in  many 
oases  there  have  been  two  or  more  strikes  or  lockouts  in  the  same  estab- 
lishment in  the  same  year,  and  in  such  cases  the  e»ta!blia(hment  and  the 
number  of  employes  are  duplicated  or  triplicated,  as  the  case  may  be,  in 
the  totals  derived  by  addition.  In  the  column  "Employes  for  w'hom 
strike  was  undertaken"  in  the  summaries  of  strikes  there  is  even  more 
duplication  of  the  kind  mentioned.  For  instance,  a  sympathetic  strike- 
may  occur  in  which  the  employes  strike  to  enforce  the  demands  of  cer- 
tain employ 69  in  another  establishment.  The  number  of  employ^  for 
whom  the  .strike  was  undertaken  would  in  that  case  be  the  number  for 
whom  it  was  undertaken  in  that  other  establishment.  The  same  employ^ 
would  therefore  appear  in  that  column  in  two  places  in  the  primary 
tables — first,  in  connection  with  the  establishment  in  which  they  were 
employed,  and  second,  in  the  establishment  in  whidh  the  sympathetic 
strike  occurred,  thus  unavoidably  being  duplicated  in  the  tables  derived^ 
by  addition. 
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As  previously  stated,  a  small  number  of  strikes  occurring  in  1886,  in 
all  21,  Tvihieh  were  unavoidably  omitted  from  the  previous  report,  have 
been  tabulated  in  the  present  one.  Wherever  the  facts  shown  by  the 
two  reports  are  given  by  years  this  number  and  the  various  facts  relating 
thereto  have  been  added  to  the  figures  for  1886  as  shown  by  the  Third 
Annual  Report.  In  the  fltatements  previously  made,  by  States  and  by 
industries,  they  have  not  been  -so  added,  but  api>ear  in  the  totals  for  the 
X>ertod  involved  in  the  present  report.  The  num»ber  is  so  smaJl  as  to 
make  no  appreciable  diflference  when  comparing  the  two  reports,  and  to 
have  eliminated  them  in  the  present  and  added  them  to  the  Third  Annual 
Report  would  have  involved  the  reader  in  many  difficulties. 

The  following  table,  classifying  the  employes  involved  in  strikes  and 
Icckouts  as  to  «ex,  combines  the  facts  shown  in  the  Third  Annual  Report 
with  those  «hown  in  the  present  one : 


Seas  of  EmplayiB  Throum  out  of  Employment^  January  1, 188U  to  June  30,  1894. 
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During  the  seven  and  one-half  years,  69.39  per  cent  of  all  tlie  establish- 
ments affected  by  strikes  and  75.91  per  cent  of  all  affected  by  lockouts 
were  located  in  the  five  states  of  Illinois,  Massachusetts,  New  York,  Ohio, 
and  Pennsylvania.  During  the  six  years  immediately  preceding  the 
above  period  it  is  shown  in  the  Third  Annual  Report  that  74.84  i)er  cent 
of  all  establishments  in  the  country,  so  far  as  strikes  were  concerned,  amd 
89.48  per  cent  of  all  the  establishments  in  the  country,  so  far  as  lockouts 
were  concerned,  were  found  in  the  same  States.  The  foUowinjg  table, 
combining  these  facts  for  the  entire  period  of  thirteen  and  one-half  years 
inclnded  in  this  and  the  Third  Annual  Report,  shows  the  percentages 
for  each  year  for  the  five  States  named : 
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Estahliahmenta  Involved  in  lUinoUt  MassachuBetts,  New  Yorky  Ohio  and  Pennajfl- 

vania,  January  i,  1881,  to  June  SO,  1894, 
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These  five  States  oontained  51  per  oent  of  all  the  manuf  aurturing  estab- 
lishments, and  employed  56  per  cent  of  the  capital  invested  in  the 
mechanical  industries  of  the  United  States,  taking  the  census  of  1890 
as  the  baisifi  of  computation. 

The  distribution  of  strikes  and  lockouts,  by  cities,  during  the  seven 
aud  one-half  years  from  January  1,  1887,  to  June  30,  1894,  is  shown  in 
the  following  tables: 
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Summary  of  Striket  in  the  Pritteipal  Cities,  January  1, 1887,  to  June  30, 18S4. 
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Summary  of  Lookout*  in  the  Prittoipal  OitUa,  JiMuaep  1, 1887,  to  June  SO,  1894. 
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Cit,. 

jss™ 

H" 

S-gff 

ploi«.. 

siS 

I-JJ-O* 

gs.S'iji'' 

j 

W3 

M 

'fl 

1 
1 

ITS 

!:S! 

2jao 

"i 

'•» 

1^11 

108 

fSO 

i 

i 
i 

110 

1i 

1:S 

13,170 

■•a 
iff, 

'if 

UUmDlCM,  Wll.' 

Ul.Ut 
20,000 

BsS'SSS.-.lSSi-. "■ 

.!!IS 

'iji 

AibMii.'N.Y..;:.:;'."";::":: 

si 

Total 

HI 

I,B70 

iM,in 

I1M08.1W 

.»,,« 

1I1,7U.» 

■ 

In  tlie  case  of  botli  strikes  and  lockouts  tlie  cities  shown  are  the  26 
ill  whiuh  the  greatest  number  of  these  disturbances  occurred  during  the 
period  included  in  the  report.  It  will  be  noticed  tlia.t  the  dties  are 
practically  the  same  in  both  cl-assus  of  disturbances,  only  0  cities  in  each 
table  being  different, 

Considering  tlie  table  for  strikes,  it  is  sren  that  out  of  a  total  of 
10,487  strikes  for  the  entire  country  5,909,  or  56.;i5  per  cent,  occurred 
in  the  26  cities  included  in  tliat  table.  The  number  of  estabUshinents 
involved  in  strikes  in  the  United  States  during  the  period  was  shown 
as  4fi,SC2.  of  which  number  28,662,  or  61.16  per  cent,  occurred  in  the  26 
cities.  The  wage  loss  to  employed  through  strikes  in  the  26  cities  was 
f34,98S.100,  as  against  $111,992,904  for  the  entire  country,  and  the  loss 
to  emplo.vei-s  $28,780,446.  as  against  |5 1,8 88,233.  These  26  ciHes  con- 
ttiiued  34.26  per  cent  of  all  tlie  manufacturing  establishments  and 
employed  38.88  per  cent  of  the  capital  invested  in  the  mechanical  indus- 
tries of  tlie  United  StJites,  taking  the  census  of  1890  as  the  basis  of  com- 
putation. Seven  of  the  26  cities,  New  York,  Brooklyn,  Chicago,  Boston, 
Allegheny,  I'ittsburg,  and  Philadelphia,  reported  4,561  strikes,  or  43.49 
pet  cent  of  all  the  strikes  whieh  occurred  in  the  United  States  daring 
the  period  involved,  and  22,248  establisthments,  or  47.48  per  cent,  of  the 
whole  number  of  establishments  involved. 


FOURTEENTH    ANNUAL    REPORT. 


891 


Of  the  22^304  establishments  inrolved  in  atrikes  during  the  six  years 
covered  by  IJhe  Third  Annual  Report,  1881  to  1886,  las  was  there  shown, 
the  fitrikes  in  18,342,  or  82.24  i>er  cent  of  the  whole,  were  ordered  by 
labor  organizations,  while  of  the  2,214  establishments  in  which  lockouts 
occurred,  1,753,  or  79.18  per  cent,  were  ordered  by  oombination©  of 
employers.  The  facts  for  the  seven  and  one-half  years  from 
January  1,  1887,  to  June  30,  1894,  are  as  follows:  Excluding 
from  consideration  seven  strikes  for  which  no  report  touching  this  point 
<!Ould  be  secured,  7,294,  or  69.60  per  cent  of  the  whole  number  of  strikes 
<10,480),  were  ordered  by  laibor  organizations,  while  of  the  442  lockouts 
occurring  during  this  period  but  81,  or  18.33  per  cent,  were  ordered  by 
an  employer's  organization.  It  will  be  noticed  in  the  preceding  state- 
luent,  that  for  the  former  period  the  establisrhment  forms  the  basis  of 
the  percentages,  while  for  the  latter  the  -strike  or  lockout  forms  the 
basis.  This  is  unavoidable,  owing  to  the  difference  in  the  tabulation  of 
the  facts  for  this  point  in  the  two  reports.  It  does  not,  however,  materi- 
wlly  aflfect  the  comparableness  of  the  percentages.  Bearing  this  in 
mind,  the  facts  for  each  year  in  this  respect  may  be  clearly  seen  in  the 
jpercentage  table  which  follows: 


^tafm*y*trf^irv^ 


Strikes  and  LockyatB  Ordered  by  OraanizationSt  January  1, 1831,  to  June  30,  1894, 


tm... 

1888... 
1884... 


StrikM 

Lookonts 

(percent). 

(peroent). 

75.58 

82.28 

76.01 

26.10 

83.06 

41.08 

82.85 

79.10 

70.98 

71.58 

87.58 

84.89 

66.34 

25.87 

1888 

1888 

18fN) 

1891 

1892 

1803 

1801  (6  month*) 


Strikes 
(peroent). 


68.14 
67.85 
71.88 
74.88 
70.72 
60.48 
68.80 


Lookonts 
(per  oent). 


20^ 
ILlt 
14.06 
18.04 
22.06 
21.tt 
14.29 


Combining  the  fact®  for  the  period  involved  in  the  Third  Annual 
Beport  with  those  for  the  period  included  in  the  Fourth  report,  the  fol- 
lowing table  lahows,  by  years,  in  the  form  of  percentaj:»:og,  Ihe  proportion 
of  the  establishments  involved  in  both  strikes  and  lo'^konis  which  were 
<rlo8ed  in  consequences  of  such  disturbances: 


Establiahments  Cloeed,  January  i,  1881,  to  June  SO,  1894, 


1881 
1882 
1888 
1884 
188B 
18B6 
1887 
1888 


Strikes 

Lookonts 

(peroent). 

(peroent). 

55.81 

88.88 

64.01 

50.52 

68.57 

58.12 

64.72 

87.85 

71.58 

70.22 

58.24 

67.08 

6^M 

88.84 

53.45 

55.00 

1889 

1800 

1801 

1802 

1803 

1804(6  months). 

Total 


Lookouts 
(peroent). 


50.00 
68.89 
66.88 
66.00 
40.08 
14.01 

68.00 
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Referring  to  the  Third  Annital  Report  it  is  seen  that  from  1881  to 
1886,  inclusive,  of  the  22,304  establishments  subjected  to  strikes,  13,411, 
or  60.13  per  cemt,  were  temporarily  closed,  and  of  the  2,214  establish- 
ments in  which  lockouts  occurred,  1,400,  or  63.23  per  cent,  were  closed. 
The  duration  of  stoppage,  or  the  average  days  closed  for  strikes,  was 
23  days,  and  for  lockouts  28.4  days.  The  facts  as  shown  in  the  present 
report  for  the  «even  and  one^half  years  from  January  1,  1887,  to  June 
30,  1894,  are  that  of  46,862  establishments  subjected  to  strikes,  27,786, 
or  59.29  per  cent,  were  closed,  42  being  closed  permanently  or  having 
strikes  still  x)enjding  July  1,  1894,  the  remainder  being  only  tempoi«,rily 
closed;  while  of  the  3,853  establishments  involved  in  lockouts,  2,477, 
or  64.29  per  cent,  were  closed,  23  being  closed  permanently  or  having 
lockouts  still  pending  July  1, 1894,  the  remainder  being  only  tempoparily 
closed.  The  average  days  closed  on  account  of  strikes,  excluding  the  42 
above  mentioned,  was  22.3  days,  and  on  accoxmt  of  lockouts,  excluding 
the  23  above  mentioned,  35.4  days.  Combining  the  facts  for  the  two 
periods,  as  shown  in  the  total  of  the  preceding  figures,  it  is  seen  that 
during  the  thirteen  and  one-half  years  from  January  1,  1881,  to  June  30, 
1894,  out  of  a  total  of  69,166  establishments  in  which  strikes  occurred, 
41,197,  or  59.56  per  cent,  were  closed,  while  of  the  6,067  establishments 
subjected  to  lockouts^  3,877,  or,  63.90  per  cent,  were  closed.  The  duration 
of  stoppage,  or  days  closed,  in  the  41,155  establishments  which  were  tem- 
porarily closed  was  22.5  days,  while  in  the  3,854  establishments  tempor- 
arily closed  by  reason  of  lockouts  the  average  time  closed  was  32.8  days. 

The  duration  of  strikes  or  lockouts  themselves — that  is,  the  average 
length  of  time  which  elapsed  before  the  establishments  resumed  oper- 
ations  and  w^ere  running  normally,  either  by  reason  of  the  strikers  or  em- 
employes  locked  out  having  returned  to  work  or  by  their  places  having 
been  filled  by  others — applies  to  all  establishments,  whether  closed  or 
not,  and  differs,  of  oourse,  from  the  figures  given  for^duration  of  entire 
stopjxage  of  work,  which  applies  only  to  establishments  entirely  closed. 
The  following  table  shows  the  average  duration,  or  days  to  date  When 
strikers  or  employ<^s  locked  out  were  reemployed  or  their  places  filled 
by  others,  for  each  of  tlie  years  included  in  the  Third  Annual  Report  and 
the  present  one.  A  small  number  of  establishments  which  were  closed 
permanently  in  consequence  of  strikes  or  lockouits  or  in  which  strikes  or 
lockouts  were  still  pending  have,  of  course,  been  omitted  in  computing 
the  averages: 
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Duration  of  Strikes  and  Loekouta,  January  1, 1881,  to  June  SO,  1894. 

ZThB  dnratlon  inTolTee  the  namber  of  days  from  date  of  strike  or  lookout  to  date  whea  employte 

letomed  to  work,  or  when  their  plaoea  were  filled  by  others.] 


strikes. 

Lockouts. 

Year. 

• 

Establish- 
ments. 

ATerage 

doration 

(days). 

BstabUsh- 
mentB. 

Average 

duration 

(days). 

1881 jk 

1S82 

2,028 
2.106 
2,759 
2,867 
2,284 
10,058 
6,589 
8,506 
8,786 
9,424 
8,116 
6,540 
4,566 
5,164 

12.8 
21.9 
20.6 
80.5 
80.1 
28.4 
80.9 
20.8 
26J 
24.2 
84.9 
28.4 
80.6 
87.8 

9 

42 

117 

854 

168 
1,609 
l,2Ml 

180 
182 
884 
546 
716 
805 
860 

82.2 

106.O 

1B8S _. 

57.5 

1884^    

41.4 

1885 

1880 

27.1 
89.1 

1887  _    

49.8 

1888 

74.9 

18^0 

57.5 

1890 

78.9 

1891 

87.8 

1898  _ 

1S88 

M94r8monithirr~riii"riii.-iiriii"i:r"ir'i;."r.ir""ir 

78.0 
84.7 
18.7 

TotaL 1 

69,166 

'25.4 

6,067 

46.6 

According  to  the  previous  report  for  the  years  1881  to  1886,  of  the 
firms  against  whom  strikes  were  insrtituted,  46.52  per  cent  granted  the 
demands  of  their  employes;  in  13.47  per  cent  of  the  establi^ments 
partial  success  in  attaining  the  objects  for  which  the  strikes  were  insti- 
tuted was  gained,  While  failure  followed  in  39.95  per  cent  of  the  estab- 
lishments; a  small  number  of  establishments,  constituting  0.06  per  cent 
of  the  whole  number,  had  strikes  still  pending  January  1,  1887.  In  the 
lockouts  during  those  years  the  firms  gained  their  point  in  25.47  per  cen/t 
of  th*.  e«rtablishments;  in  8.58  per  cent  they  partially  succeeded;  in  60.48 
per  cent  they  failed,  and  in  5.47  per  cent  of  the  whole  number  of  estab- 
lifivhinents  involved  the  lockouts  were  still  pending  January  1,  1887. 

For  the  period  included  in  the  present  report,  out  of  the  whole  num- 
ber of  establishments  affected  by  strikes,  viz.,  46,862,  success  in  their 
demands  was  gained  by  the  employes  in  20,397  establishments,  or  43.52 
per  cent;  partial  success  was  gained  in  4,775  establishments,  or  10.19  per 
cent;  and  failure  followed  in  21,686  establishments,  or  46.28  per  cent  of 
the  whole  number;  for  4  estat>lishments,  or  0.01  per  cent,  either  the 
results  were  not  reported  or  the  strikes  were  still  pending  July  1,  1894. 
Out  of  the  3,853  establishments  having  lockouts,  1,883,  or  48.87  per  cent 
of  the  whole  number  succeeded  in  gaining  their  demands;  391,  or  10.15 
per  cent,  partially  succeeded,  and  1,558,  or  40.44  per  cent,  failed;  in  21 
establishments,  or  0.54  per  cent  of  the  whole  number,  the  lockouts  were 
still  pending  July  1,  1894.  The  percentages  for  each  of  the  years 
included  in  this  and  the  preceding  report  are  shown  as  follows: 
50 
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BetuUt  far  EatablMimentB,  January  1, 1831,  to  June  SO,  1894. 


Year. 

Per  cent  of  ertabHuhmanto  in 
■trikM  whioh— 

Per  oent  of  eetabliahmeiite  in 
loekonts  whieh— 

Snooeaded. 

Sacoa««ded 
partly. 

Failed. 

8acoeeded. 

Snoeeeded 
partly. 

FUUed. 

1881 

61.87 
58.69 
68.17 
51.60 
62.80 

a     84.46 
46.64 
62.22 
46.49 

e      62.64 
87.88 
89.81 

d     50.8S 
28.88 

7.00 

8.17 

16.09 

8.89 

9.60 

a     18.82 

7.19 

5.48 

18.91 

e     10.01 

8.29 

8.70 

d     10.88 

16.66 

81.68 
88.84 
25.74 
41.61 
87.70 

a  46.68 
47.17 
42.80 
81.60 
e  87.84 
68.88 
51.80 

d  88.70 
60.61 

88.80 
64.29 
56.41 
27.97 
88.25 

b  19.48 
84.19 
74.44 
40.91 
65.74 
68.92 
60.18 

a  89.02 
21.96 

11.U 

1888 

86.71 

1888 

48.88 

1884 

.28 

8.28 

b     12.06 

1.25 

8.80 

26.76 

5.66 

14.29 

25.28 

e      17.06 

1.86 

71.76 

1885 

68.47 

1886 

b       60.44 

1887 

64.66 

1888 

21.67 

1889 

88.88 

1890 

88.70 

1801 

21.79 

1892 

5.60 

1898 

e       87.06 

1894  (six  monthfl) 

76.60 

Total 

f     44.49 

f     11.26 

f     U.28 

a      40.88 

a      9.68 

a       47.75 

a  Not  inclndinc  16  eatabliahmenta  In  whieh  atrikee  were  still  pending  January  1,  1887. 

b  Not  inoiadlnff  121  eetabtiahmenta  In  which  lockeots  were  still  penduig  January  1, 1887. 

c^Not  inolndlns  1  eetabllsbment  not  reporting. 

d  Net  inolndlnff  8  eatabliahmenta  in  whioh  atrikee  were  still  pending  July  1, 1894. 

e  Not  inelndiog  21  eetabUahments  In  wliioh  lookonta  were  still  pending  Joly  1, 1894. 

fNot  inolnding  19  eetabUahments  for  the  reasons  stated  in  notea  a,  c  and  d. 

0  Not  inolnding  142  eetabliahmenta  for  the  reasons  stated  in  notea  b  and  a. 


For  the  thirteen  and  one-half  years  ending  June  30,  1894,  as  shown 
by  this  table,  out  of  a  total  of  69,166  establishments  affected  by  strikes 
the  employes  were  successful  in  gaining  their  demands  in  30,772,  or  44.49 
per  cent;  they  partly  succeeded  in  7,779,  or  11.25  per  cenit,  while  in  30,596 
establishments,  or  44.23  per  cenrt:,  they  failed;  in  a  very  small  numiber  of 
establishments,  constituting  0.03  per  cent  of  all  the  establishments 
involved,  the  results  of  strikes  were  not  obtainable.  Of  the  6,067  esta/b- 
lishmenits  in  which  lockouts  occurred  during  the  same  period  the  firms 
gained  their  point  in  2,447  establishments,  or  40.33  per  cent  of  the  whole 
number  involved;  in  581,  or  9.58  per  cent,  they  were  partly  successful, 
while  in  2,897,  or  47.75  per  cent,  they  failed;  in  the  remaining  142,  or  2.34 
per  cent  of  the  establishments,  the  results  of  the  lockouts  were  not 
obtainable. 

The  results  of  strikes  from  1881  to  1886,  so  far  as  they  concerned 
employes,  as  shown  in  the  Third  Annual  Report,  were  as  follows:  The 
number  of  persons  thrown  out  of  employment  in  the  10,375  establish- 
ments having  successful  strikes  was  518,583;  in  the  esbaiblish- 
ments  in  which  strikes  were  partially  successful  143,976  empl(^6s 
were  involved,  while  in  the*  8,910  establishments  in  which  the  striken 
were  failures  660,396  persons  were  thrown  out  of  employment.  The 
result  of  strikes  in  15  establishments,  involving  248  persons,  were  not 
reported.     While  the  establishments   in  which    strikes   succeeded   con- 
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stituted  46.52  per  cent  of  the  establishments  in  which  strikes  occurred, 
the  number  of  persons  thrown  out  of  employment  in  the  successful 
strikes  constituted  but  39.19  per  cent  of  the  whole  number  of  personti 
involved;  the  number  of  establishments  involved  in  partly  successful 
strikes  was  13.47  per  cent  of  all  establiflOtanents,  wihile  the  numiber  of 
persons  involved  in  such  strikes  was  only  10.88  per  cent  of  the  whole 
number  of  persons.  The  number  of  establishments  in  which  strikes  failed 
coniBtituted  39.95  per  cent  of  the  whole  number,  while  49.91  per  cent 
of  the  number  of  persons  thrown  out  of  employment  were  involved  in 
such  strikes.  The  number  of  establishments  in  which  the  results  of 
strikes  were  not  reported  constituted  0.06  per  cent  of  the  entire  num- 
ber, the  number  of  persons  thrown  out  of  employment  in  such  estab- 
lishments being  0.02  per  cent  of  the  entire  number  of  persons  thrown 
out  of  employment. 

The  results  for  the  succ€^eding  seven  and  one-half  years,  from  Janu- 
ary 1,  1887,  to  June  30,  1894,  so  far  as  they  concerned  employes,  as 
show^n  in  the  present  report,  are  as  follows: .  In  the  20,397  establish- 
ments having  successful  strikes  669,942  persons  were  thrown  out  of 
employment;  in  the  4,775  establishments  in  which  strikes  were  partly 
successful  318,801  employes  were  involved,  while  in  the  21,686  estab- 
lishments in  which  strikes  failed  1,400,863  persons  were  thrown  out 
of  employment;  the  results  were  not  reported  in  4  establisfhments,  in 
which  1,422  persons  were  involved.  While  the  establishments  in  which 
strikes  succeeded  constituted  43.52  per  cent  of  the  establishments  in 
which  strikes  occurred,  the  number  of  persons  thrown  out  of  employment 
in  the  successful  strikes  constituted  28.02  per  cent  of  the  whole  number 
of  persons  involved;  the  number  of  establishments  involved  in  partly 
successful  strikes  was  10.19  per  cent  of  all  establishments,  while  the 
number  of  persons  involved  in  such  strikes  was  13.33  "pev  cent  of  the 
whole  number.  The  number  of  estfablisbments  in  wMoh  strikes  failed 
was  46.28  per  cent  of  the  w'hole  number,  while  58.59  per  cent  of  the 
whole  number  of  persons  thrown  out  of  employment  were  involved  in 
such  strikes.  In  0.01  per  cent  of  the  entire  number  of  establishments, 
including  0.06  per  cent  of  the  number  of  persons  thrown  out  of  employ- 
ment, the  result  of  strikes  were  not  reported. 

The  following  table  combines  the  facts  for  the  two  reports,  show- 
ing the  results,  so  far  as  employes  are  concerned,  for  the  strikes  during 
an  uninterrupted  period  of  thirteen  and  one^half  years,  beginning  Janu- 
ary 1, 1881,  and  ending  June  30,  1894: 
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Resulta  of  Strikes  for  EmployiSt  January  1, 1881,  to  June  30, 1894. 


Year. 


188L 

1888. 

1881- 

1884. 

1886- 

1886- 

1887 

1888- 

1888- 

1800- 

1891- 

1892- 

1898- 

1884  (6  month«) 

Total. 


Nomber  thrown  oat  of  employmant  ~ 


In 
fnlstrlkw. 


B6.600 
46.748 
66440 
62,786 
116,876 

I  196.4^ 

127.679 

41,106 

78,099 

>  168,787 
80,766 
61,126 

e  62,018 
66,048 


d  1,188,626 


In  partly 

anooeMfol 

atrikee. 


17,488 
7,112 
17,024 
6,044 
28.866 
74,167 
26.442 
11,130 
62,607 
48.444 
22,885 
16,429 
41,765 
88.801 


d  468,777 


In  atrikea 
which 
failed. 


66,489 
101,818 

77.699 

89.274 
108,476 
288,229 
226,656 

95.468 
114,858 
144,681 
195.288 
129,117 
160,741 
828.627 


d  2,061,269 


In  total 
atrikea. 


129,621 
164.871 
149,768 
147,064 
248,706 
606,044 
879,676 
147.704 
249,559 
S6t,9U 


206,671 
265,914 
482,066 


8,714.281 


Per  cent  thrown  out  of  employ- 
ment-' 


In 

fnl  atrikea. 


42  93 
29.68 
86.88 
86.86 
47.54 
88.46 
88.60 
27.88 
28.89 
46.12 
27.08 
29.68 
88.82 
18.49 


d  82.00 


InparUy 

anooeasfnl 

atrikea. 


18.60 
4.60 

11.87 
8.43 
9.88 

14.60 
6.97 
7.64 

25.09 

18.76 
7.66 
7.95 

16.71 

18.84 


d  12.46 


In  atrikea 
which 
faUed. 


48.57 
66.88 
61.81 
60.71 
42.68 
46.80 
69.48 
64.68 
46.08 
41.11 
65.88 
62.47 
60.46 
68.17 


d  66.60 


a  Not  inolndins  248  encaged  in  atrilcea  atill  pending  January  1, 1887. 
b  Not  indnding  32  engaged  in  atrikea  not  reporting  raanlt. 
e  Not  including  1.800  engaged  in  atrikea  atUl  pending  Ja]>  1. 1804. 
d  Not  inolnding  1.670  for  the  reaaona  atated  in  the  preoeding  notea. 


The  totals,  as  given  in  this  table,  show  that  the  number  of  persoiiB 
thrown  out  of  employment  in  the  30,772  establishments  having  sut>- 
cessful  strikes  was  1,188,525.  In  the  7,779  establishments  in  which 
partial  success  was  gained  462,777  employes  were  involved,  while  in  the 
30,596  establishments  in  which  strikes  failed  2,061,259  persons  were 
thrown  out  of  employment.  The  last  three  columns  of  the  table  ^ow 
for  each  year,  and  for  the  thirteen  and  one-half  years,  the  per  cent  of 
employes  in  establishments  in  which  the  strikes  succeeded,  partly  suc- 
ceeded, or  failed.  Taking  the  total  for  the  period  of  thirteen  and  one^ 
half  years,  it  is  seen  that  32  per  cent  of  the  whole  number  of  persons 
thrown  out  of  employment  succeeded  in  gaining  the  object  for  which 
they  struck;  12.46  per  cent  succeeded  partly,  while  55.50  per  cent,  or  over 
half  of  the  whole  number,  failed  entirely  in  gaining  their  demands.  A 
small  proportion  of  the  whole  number,  0.04  per  cent,  for  the  various 
reasons  stated  in  the  notes  to  the  table,  made  no  report  as  to  the  result. 
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The  Third  Annual  report  shows  that  for  the  years  included  therein, 
1881  to  1886, 17  of  the  causes  for  which  strikes  were  undertaken  included 
90.28  per  cent  of  all  the  establishments,  leaving  the  remaining  297  causes 
operative  in  only  9.72  per  cent  of  the  establisfhments  in  which  strikes 
occurred.  Even  4  leading  causes  were  found  to  cover  77.16  per  cent  of 
the  establishments.  The  following  table  was  there  given  as  clearly 
bringing  out  these  facts. 


Lecuiing  Causes  of  Strikes^  January  1, 1881,  to  December  SI,  1886, 


GaiLBe  or  object. 


For  innroBBC  of 

For  ndaotioii  of  boon 

Against  redootion  of  warns 

Fortnereasoof  wasM  and  redaction  of  boars 

For  rsdadtloa  of  boors  and  acainst  beinc  oompeUed  to  board  witb  employer 

Forebangeof  boar  of  b^ffianuis  work 

For  inerease  of  wages  and  against  tbe  oontraot  system 

For  increase  of  wages  and  against  employment  of  non-onion  men... 

In  sympatby  witb  strike  elsewbere. . . 

For  9  boors*  work  witb  10  boors*  pay 

Against  employment  of  non-union  men,  fwemen,  etc 

For  inoreaee  of  wsflms  and  recognition  of  onion 

For  adoption  of  onion,  etc.,  scale  of  prices 

Against incrnDeo of  boors. 

For  increase  of  wages  and  enforcement  of  onion  indentore  roles 

For  redaction  of  boors  and  wages 

For  reinstatement  of  discbarged  employes, foremen,  etc. 

Total  of  17  leading  caoses 

AU  otber  caosee  (297) 

Total  for  tba  United  States 


82,804 


Bstab- 

lisb- 

ments. 

Per' 
cent. 

9,419 

48.82 

4,844 

19.48 

1,734 

7.77 

1.60a 

7.59 

800 

8.59 

860 

1.61 

888 

1.07 

215 

.96 

178 

.77 

172 

.77 

162 

.78 

146 

.65 

148 

.64 

188 

.62 

182 

.59 

126 

.56 

124 

.56 

80,186 

90.28 

2,168 

9.72 

100.00 
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An  examination  of  the  oauses  for  wMch  strikes  were  undertaken 
during  the  period  of  seven  and  one-half  years,  shows  that  the  17  principal 
causes  included  81.27  i)er  cent  of  all  the  eatablisflunente,  leaving  the 
remaining  574  causes  active  in  only  18.73  per  cent  of  the  eetablishmeniB 
subjected  to  strikes  during  the  period.  Five  of  the  leading  causes 
included  a  very  large  proportion  of  all  establishments,  the  per  cent 
being  61.42  of  tlhe  whole  number  involved.  The  following  table,  showing 
the  number  and  per  cent  of  establishments  falling  under  each  of  the  17 
principal  causes  during  the.  period  of  seven  and  one-half  years  brings  e^t 
these  percenitages  in  detail : 


Leading  Oau9e$  of  Strikes^  January  1, 1887^  to  June  30, 1894. 


•Gmim  or  object. 


For  InonaM  of  wa«M.. 
FlorrednetloiLof  boon 
AcaiDst  redaetion  of 

In  STinpathy  wltb  strike elMwhsrtt.  _    ___ 

V6r  InonaM  of  wa«M  and  redaction  of  boon 

Isainst  employment  of  nan-onion  men ^ ^ 

For  adoption  of  newcoale. — — ., 

For  recognition  of  onion ^ ^ 

For  adoption  of  onion  soaie 

For  adoption  of  onion  roles  and  ooionaoide.. 

For  increase  of  wagMs  and  recognition  of  onion 

To  compel  World's  Fair  directors  to  employ  none  bat  onion  men  in  boilding  tntdes 

F6r  reinstatement  of  dlsobarged  employte 

For  payment  of  wages  orerdoe . . 

For  increase  of  wages  and  redootion  of  boors  on  Satorday 

Against  being  compelled  to  board  wltb  employer,  and  for  rsdoctlon  of  boors  and  recog- 
nition of  onion... 

For  increase  of  wages  according  to  agreement 

Total  of  17  leading  caoses. 

AU  other  caoses  (574) : 

Total  for  tbe  United  States 


46«862 


Bstab- 

lisb- 

ments. 

Per 
cent. 

12.041 

25.69 

6,199 

19.29 

1,890 

8.17 

9.680 

7. 79 

9,009 

6.60 

1,688 

8.60 

1.M9 

9.98 

1,914 

2.90 

844 

1.80 

789 

1.67 

686 

1.46- 

479 

1.01 

467 

1.00 

388 

.82 

878 

.81 

886 

.79 

9S9 

.77 

98,084 

81.27 

8,778 

18.72 

100.00 


One  of  the  most  important  features  of  the  tabulation  i«  the  state- 
ment  of  the  losses  of  the  employes  and  of  the  employers  by  reason  of 
strikes  and  lockouts.  These  figures  were  collected  with  the  greatest 
possible  care,  and  although  in  many  oases  only  an  estimate  could  be 
secured  the  results  ais  given  are  believed  to  be  a  very  close  approxi- 
mation to  the  exact  losses.  It  is  natural  to  suppose  that  after  the  lapse 
of  several  years  exact  figures  could  not  be  secured  concerning  facts  of 
which  no  record  is  kept  in  most  instances.  The  figures  here  given  are  for 
the  immediate,  and  in  many  instances  only  temporary,  losses  of  employ^* 
and  employers.  In  most  businesses  there  are  seasons  of  entire  or  partial 
idleness  among  the  employes,  owing  to  sciknesis,  voluntary  lay-offs, 
running  slack  time,  etc.,  the  working  days  per  year  being  on  an  average 
from  200  to  250  days  out  of  a  possible  313.  When  a  strike  or  lockout 
occurs  in  an  establishment  whose  business  is  of  such  a  character  it  is^ 
often  followed  by  a  period  of  unusual  activity  in  which  the  employ^  and 
employer  both  make  up  time  lost  by  reason  of  the  temporary  cessation 
of  business  on  account  of  the  strike.    The  employer  may  in  some  instan*oett> 
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be  subjected  to  an  ultiioate  loes  by  reaBon  of  his  inability  to  fill  contracts 
aJreadf  made,  but  it  ma;  be  accepted  as  a  fact  that  much  of  the  loss  in 
the  cases  of  both  employer  and  employ^  is  only  temporary .  It  waa 
fonnd  impossible,  however,  for  the  agents  of  the  Department  to  take 
these  facts  into  consideration,  inasmuch  as  in  many  instances  a  period  of 
six  months  or  even  a  year  must  have  elapsed  before  the  whole  or  even 
a  part  of  such  loss  was  made  up.  The  computation  of  wage  loss  has 
therefore  been  based  on  the  number  of  employes  thrown  oat  of  employ- 
ment, their  average  wages,  and  the  number  of  working  days  wMdi 
elapsed  before  tbey  were  re-employed  or  soured  work  elsewhere.  The 
amounts  represeuting  employers'  losses  are  the  figures  (in  most  oases 
estimates)  furnished  by  the  firms  themselves,  the  Department's  ag^its 
being  instructed  to  oonsider,  aa  well  as  they  could,  their  probable  oorreot- 
ness.  In  the  summaries  by  yeai-s  the  figures  can  not  represent  absolute 
accuracy  for  a  given  year,  because  many  strikes  beginning  in  one  year 
ended  in  another;  the  entire  loss  and  assistance,  as  well  as  the  other  faiots 
included  in  the  tabulation,  have  been  placed  in  the  year  in  which  the 
strike  or  lockout  began.  These  differencee  may,  however,  counterbal- 
ance each  other  and  the  reported  results  thus  be  nearly  accurate. 

Bearing  in  mind,  then  the  difilculties  in  ascertaining  the  exact  losses 
of  employes  and  employers  aa  a  result  of  strikes  and  lockouts,  reference 
may  be  had  to  the  following  ^ble  showing  the  amount  of  loss  to 
employes  and  to  employers,  and  the  amount  of  assiatauFce  granted 
employes  by  their  labor  organizations,  for  a  period  of  thirteen  and  one- 
half  years,  from  January  1, 1881,  to  June  30, 1894. 


TPooe  Lorn  of  EmpU^U,  AaaUtarioe  to  Empioyii,  and  Loti  of  Emplogera,  January 
1. 1881,  to  JUM  30. 1894. 

Strfkw. 

LoekoaU. 

IMT. 

Tod&tairbaDitrikan 

Lou  of 
•mplojon. 

:Si?™K: 

LoMof 

:-r. 

Wi^loi. 
«mploi6i. 

i?« 

s* 

s 

80 

1 

M 

i 

1 

la 

!:S 

IIS 

S! 

i 

If 

'X 

iiS:::.::;--  :     - 

ttB.«n 

iS-:_.:..::.-- 

Er-'-Ei-L-: 

,M 

imnmontlu) 

Ut.lU 

iia,sn^ 

•io.n4,i(» 

t8W«».1M 

mmM* 
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The  loss  to  employes  in  the  establishments  in  "wliidh  strikes  oocurred, 
for  the  period  of  thirteen  and  one-half  years,  was  |1 63,807,657.  The  loss 
to  employes  through  lockouts  for  the  same  period  was  |26,685,516; 
or  a  total  loss  to  employes  by  reason  of  these  two  classes  of  industrial 
disturbances  of  |190,493,173.  The  number  of  establishments  involved 
in  strikes  during  this  period  was  69,166,  making  an  average  loss  of 
|2,368  to  employes  in  each  establishment  in  which,  strikes  occurred. 
The  number  of  persons  thrown  out  of  employment  by  reason  of  strikes 
was  3,714,231,  making  an  average  loss  of  |44  to  each  person  involved. 
The  number  of  establishments  involved  in  lockouts  was  6,067,  making 
an  average  loss  of  $4,398  to  employes  in  each  establishment  in  which 
lockouts  occurred,  while  the  number  of  employ^  thrown  out  was 
366,690,  making  an  average  loss  of  |73  to  each  person  involved.  CJom- 
bining  the  figures  for  strikes  and  lockouts  it  is  seen  that  the  wage  loss 
to  employes,  as  above  stated,  was  |190,493,173,  and  the  number  of 
establishments  involved,  75,233,  while  4,080,921  persons  were  thrown  out 
of  employment.  These  figures  show  an  average  wage  loss  of  |2,532  to  the 
employes  in  each  establishment,  and  an  average  loss  of  $47  to  each  person 
involved. 

The  assistance  given  to  strikers  during  the  thirteen  and  one-half  years, 
so  far  as  ascertainable,  was  $10,914,406;  to  those  involved  in  lockouts, 
12,524,298,  or  a  total  sum  of  $13,438,704.  This  sum  represents  but  7.05 
per  cent  of  the  total  wage  loss  incurred  in  strikes  and  lockouts,  and  is 
probably  too  low.  In  addition  to  this  sum,  which  includes  only  assistance 
from  labor  organizations,  much  assistance  was  furnished  by  outside  sym- 
pathizers, the  amount  of  which  the  Department  had  no  means  of  ascer- 
taining. 

The  loss  to  employers  through  strikes  during  the  thirteen  and  one-half 
years  amounted  to  $82,589,786;  their  losses  through  lockouts  amounted  to 
$12,235,451,  making  a  total  loss  to  the  establishments  or  firms  involved 
in  strikes  and  lockouts  during  this  period  of  $94,825,237. 
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DECISIONS    OF    COURTS    AFFECTING    LABOR. 


The  Nations!  Department  of  Labor  has  i«sued  bi-monthly  bulletins 
from  that  department,  containing  among  other  matters  decaslons  of  the 
courts  affecting  labor.  This  Bureaa  gave  these  decisions,  so  far  as  pub- 
lished, in  its  last  report.  The  most  important  decisions  rendered  in  the 
pa«t  year  are  publifthed  in  this  report.  Space  will  not  permit  more  than 
this.  Among  the  decisions  is  one  from  the  Michigan  Supreme  Court  sus- 
taining the  Blower  Law,  passed  at  the  1887  session  of  lihe  Legislature. 


DECISIONS  UNDER   STATUTORY   LAW. 

Constitutionality  of  Mbchanio's  Libn  Law. — The  constitutionality 
of  the  medhanic's  lien  law  of  Indiana  was  called  in  question,  and  ita 
validity  was  sustained  by  the  supreme  court  of  the  State,  Noyember  19,, 
1895,  in  the  case  of  Bmith  et  aJ.  v.  Newbauer  et  al.,  reported  in  volume  42: 
of  the  Northwestern  Reporter,  page  40. 

An  action  was  brought  by  John  A.  Newbauer  and  others  against  Henry^ 
B.  Smith  and  others  for  the  foreclosure  of  a  mechanic's  lien.  From  a 
judgment  in  favor  of  the  plaintiffs  by  the  circuit  court  of  Blackford 
County,  the  defendants  appealed  to  the  supreme  court,  basing  the  appeal 
on  the  ground,  among  others,  that  the  circuit  court  erred  in  overniling 
their  demurrer  to  the  complaint.  In  passing  ux>on  the  validity  of  the 
statute  Chief  Justice  Howard,  delivering  the  opinion  of  the  court,  said: 

In  support  of  the  demurrer  to  the  complaint  it  is  first  contended  that 
the  mechanic's  lien  law  of  this  State  is  invalid,  as  repugnant  to  section  1,. 
article  14,  of  the  Constitution  of  the  United  States,  which  provides  that 
no  State  shall  deprive  any  person  of  life,  liberty,  or  property  without  due- 
process  of  law.  This  contention  is  based  upon  the  provisions  of  section 
3  of  the  mechanic's  lien  law  (sec.  7257,  Rev.  Stat,  1894;  sec.  1690^ 
Elliott's  Supp.),  which  provides  that  any  person  wishing  to  acquire  such 
a  lien  upon  any  property  sfhall  file  in  the  recorder's  office,  "at  any  time 
within  sixty  days  after  performing  such  labor  or  furnishing  such 
materials,"  notice  of  his  intention  to  hold  such  lien.  This  notice — ^the 
only  one  provided  for  in  the  statute — ^is  insufficient,  say  counsel,  to  secure 
that  due  process  of  law  referred  to  by  the  Federal  Constitution  before 
the  fixing  of  a  lien  upon  the  citizen's  property.    Under  the  law  as  enacted,. 
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coanfiel  contend,  anyone  may  perform  labor  or  furnish  material  in  the 
canstmotion  of  a  building  for  a  landowner,  without  such  owner's  knowl- 
edge or  consent,  and  then  secure  a  lien  upon  the  land  and  building  by 
notice  filed  after  the  work  is  done  or  nuuterials  furnished.  It  is  said  that 
the  property  owner  should  have  notice  at  or  before  the  doing  of  the  work 
or  the  supplying  of  the  materials,  so  that  he  may,  if  he  wishes,  prevent  the 
doing  of  such  work  or  the  furnishing  of  such  materials,  and  so  keep  his 
property  free  of  the  lien. 

It  has  often  been  held  that  every  statute  under  which  a  contract  is 
made  enters  into  and  forme  a  part  of  such  contract.  The  appellants,  in 
the  contract  for  the  erection  of  the  dwelling  house  upon  their  proi)eTty, 
are  therefore  chargeable  with  knowledge  of,  and  are  bound  by,  all  the 
provisions  of  our  mechanic's  lien  law  then  in  force.  By  the  terms  of  the 
agreement  entered  into,  the  contractors  were  to  fumisli  all  materials 
necessary  for  the  construction  of  the  building.  This  was  notice  that  such 
materials  were  to  be  furnished;  and  the  law  under  which  the  contract 
was  made  was  further  notice  that  the  building  and  ground  upon  which  it 
was  to  be  erected  would  be  liable  to  a  lien  for  the  value  of  the  materials 
so  furnished.  The  only  un-certainty  left  was  Whether  those  who  ^ould 
furnish  the  material  would  claim  the  lien  therefor.  That  uncertainty  is 
provided  for  in  the  statute,  which  requires  that  the  notice  of  intention  to 
bold  the  lien  be  filed  in  the  recorder's  office  within  sixty  days.  The  owner 
has,  consequently,  ample  means  of  protection,  and  is  not  liable  to  a  lien 
without  notice,  nor  to  have  his  proi)erty  taken  without  due  process  of 
law. 

It  is  intimated  that  the  law  hampers  the  freedom  of  action  of  the 
property  owner;  that  he  may  desire  to  pay  the  contractor  in  advance,  or 
to  pay  him  by  an  exchange  of  other  property  for  the  erection  of  the 
buildings;  and  that  it  may  be  an  inconvenience,  or  induce  the- contractor 
to  bid  higher  for  the  work,  if  payment  is  to  be  delayed  for  ^fixty  days 
after  the  work  is  done.  These,  however,  are  considerations  that  i^hould 
be  addressed  to  the  legislature  and  not  to  the  courts.  Besides,  it  is  to  be 
remembered  that  without  the  right  to  a  lien  on  the  property  laborers  and 
material  men  would  in  many  cases  have  no  security  for  their  toil  or  the 
materials  furnished  by  them.  The  laborer  is  worthy  of  his  hire,  and  the 
seller  of  goods  ought  to  be  paid  for  them.  As  the  law  stands,  all  parties 
are  secured  in  their  rights.  The  owner,  by  seeing  that  laborers  and 
material  men  are  paid,  or  by  keeping  back  for  sixty  days  from  the  con- 
tractor sufficient  to  make  such  payment,  is  in  no  danger  of  having  to  pay 
twice  for  his  building;  while  at  the  same  time  the  man  whose  labor  or 
materials  have  gone  into  the  building  can  look  to  the  building  itself,  and 
to  the  ground  upon  which  it  stands,  for  his  security.  The  property  owner 
enjoys  the  benefit  of  this  work  and  of  this  material,  and  it  is  but  just  that 
he  should  be  charged  for  at  least  sixty  days,  with  the  responsibility  of 
seeing  that  they  are  paid  for. 
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CONSTITUnONALITY    OF    PROPOSED    LaW    REGULATING    THE    PAYMENT   OP 

Wages. — By  resolution  of  the  house  of  representatives  of  the  legislature 
(general  court)  of  Massachusetts,  the  supreme  judicial  court  of  that  State 
was  required  to  give  its  opinion  upon  the  following  imxK>rtant  question  of 
of  law:  ^*Is  it  within  the  constitutional  power  of  the  legislature  to  extend 
the  application  of  the  present  law,  relative  to  the  weekly  payment  of 
wages  by  corporations,  to  private  individuals  and  partnerships,  as  pro- 
vided in  the  bill  entitled  ^\n  act  relative  to  the  weekly  payment  of  wages,' 
now  pending  before  the  general  court?'- 

The  opinion  of  the  court,  given  in  reply  to  the  above  question,  on  May 
6, 1895,  was  to  the  effect  that  under  part  2,  chapter  1,  section  1,  article  4, 
of  the  State  constitution,  which  provides  that  full  power  and  authority 
shall  be  given  to  the  general  court  to  make  and  oi-dain  all  manner  erf 
wholesome  and  reasonable  laws,  so  as  the  same  be  not  repugnant  or  con- 
trary  to  the  constitution,  as  they  shall  judge  to  be  for  the  good  of  the 
Commonwealth,  the  legislature  has  power  to  extend  the  application  of 
the  present  law,  relative  to  the  weekly  payment  of  wages  by  corporations, 
to  individuals  and  partnerships,  and  that  such  legislation  is  not  in  con- 
flict with  the  declaration  of  rights  (articles  1,  12)  nor  with  the  fourteenth 
amendment  to  the  Constitution  of  the  United  States. 

In  the  course  of  the  opinion,  which  is  reported  in  full  in  volume  40  of 
the  Northeiistern  Rc^porter,  page  713,  the  court  said: 

Your  question  implies  tluit  in  3'our  opinion  the  present  law  relating  to 
the  weekly  payment  of  wages  by  certain  corporations  to  their  employes 
is  constitutional,  and  your  inquiry  is  whether  it  is  within  the  constitu- 
tional power  of  the  legislature  to  extend  the  law  to  private  individuals 
and  to  partnerships. 

We  are  not  informed  of  the  nature  of  the  doubts  which  your  recjuest 
implies.  It  is  well  known  that  in  some  of  the  States  of  this  country 
legislation  similar  to  that  proposed  has  been  held  unconstitutional  by 
the  courts,  sometimes  on  the  ground  that  it  is  partial  in  its  character,  but 
more  frequently  on  the  gix)und  that  it  interferes  with  what  is  called  the 
liberty  of  contract,  which,  it  is  said,  either  as  a  privilege  or  as  property, 
is  secured  to  the  inhabitants  of  a  State  by  its  constitution,  or  by  the 
Constitution  of  the  United  States. 

The  legislative  power  granted  to  the  general  (*ourt  by  the  constitution 
of  Massachusetts  is  perhai>s  more  comprehensive  than  that  found  in  the 
constitutions  of  some  of  the  other  States.  The  constitution  of  Massachu- 
setts (part  2,  chap.  1,  sec.  1,  art.  4)  pi"ovides  as  follows:  **And  further,  full 
power  and  authority  are  hei-eby  given  and  granted  to  the  said  general 
court,  from  time  to  time,  to  make,  oixiain,  and  establish  all  manner  of 
wholesome  and  reasonable  orders,  laws,  statutes,  and  ordinances,  direc- 
tions and  instructions,  either  with  penalties  or  without,  so  as  the  same  be 
not  repugnant  or  contrary  to  this  constitution,  as  they  shall  judge  to  be 
for  the  good  and  welfare  of  this  Common wM*a  1th,  and  for  the  government 
and  ordering  thereof,  and  of  the  subjects  of  the  same,  and  for  the  neces- 
sary siipiK>rt  and  defens<^  of  the  government  thereof,"  etc.  There  is  not 
in  the  constitution  of  Massachusetts  anything  which  in  terms  relates  to 
the  freedom  or  liberty  of  contract,  as  there  is  concerning  the  liberty  of  the 
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press.  The  constitution  declares  that  "all  men  are  born  free  and  equal, 
and  h-ave  certain  natural,  essential,  and  unalienable  rights;  among  which 
may  be  reckoned  the  right  of  enjoying  and  defending  their  lives  and  lib- 
erties; that  of  acquiring,  posseesing,  and  protecting  property;  in  fine,  that 
of  seeking  and  obtaining  their  safety  and  happiness;''  and  it  is  also 
declared  that  "no  subject  shall  be  arrested,  imprisom^,  desj)oiled,  or 
deprived  of  his  property,  immunities,  or  privileges,  put  out  of  the  protec- 
tion of  the  law,  exiled,  or  deprived  of  his  life,  liberty,  or  estate,  but  by  the 
judgment  of  his  peers,  or  the  law  of  the  land."  (Declaration  of  Riglite, 
articles  1,  12.)  This  laist  declaration  was  taken  from  Magna  Charta.,  and 
in  substance  it  has  been  incorporated  in  the  fourteenth  amendment  of 
the  Constitution  of  the  United  States,  in  form  as  follows:  "No  State 
shall  make  or  enforce  any  laws  which  shall  abridge  the  privileges  or 
immunities  of  citizens  of  the  United  States;  nor  shall  any  State  deprive 
any  person  of  life,  liberty,  or  property,  without  due  process  of  law,  nor 
deny  to  any  person  within  its  jurisdiction  the  equal  protection  of  the 
laws." 

There  has  never  been  at  tOny  time  in  Massachusetts  an  absolute  right  in 
its  inhabitants  to  make  all  su€h  contracts  as  they  pleased.  Some  con- 
tracts have  always  been  held  void  at  common  law,  and  some  contracts 
valid  at  common  law  have  been  declared  void  by  statute.  Our  statute  of 
frauds  prevents  the  enforcement  in  the  courts  of  many  kinds  of  contracts, 
unless  they  are  shown  by  a  writing,  and  prohibits  the  making  of  certain 
contracts,  and  this  statute  was  passed  for  the  protection  of  persons 
against  fraud  and  perjury.  Seamen  have  sometimes  been  regarded  as  a 
class  of  persons  who  could  not  be  trusttMi  to  make  their  own  cxyntracts 
without  supervision,  and  statutes  have  been  passed  making  regulations 
concerning  their  wages  and  shipping  contracts.  (Rev.  Stat.  U.  S.,  tit.  53.) 
Wages  to  a  certain  amount  due  for  personal  labor  and  services  have  been 
exempt  from  attachment,  probabh'  on  the  ground  that  it  was  thought 
that  workmen  generally  need  their  wages  for  their  suppoii:.  Usury  laws 
f  umi«h  i>erbaps  the  best  known  illustra'tion  of  the  regulation  by  statute  of 
the  price  to  be  paid  for  the  use  of  a  commodity-,  but  the  validity  of  these 
laws  usually  has  been  regarded  as  an  exception  to  the  general  rule.  Rev. 
Stat.  Mass.,  tit.  12,  entitled  "Of  the  regulation  of  trade  in  cer^aln  cases," 
show  various  forms  of  interference  hy  the  legislature  with  what  may  be 
called  the  freedom  of  trade  or  of  contracts  concc^rning  the  sale  of  com- 
modities. The  regulation  of  the  subject  of  fire  insurance,  and  the  prohibi- 
tion of  the  sale  of  oleomargarine  made  in  imitation  of  yellow  butter,  and 
the  requirement  that  an  agreement  to  make  a  will  must  be  in  writing,  are 
some  of  the  most  recent  instances  in  Massachusetts  of  the  prohibition  or 
regulation  of  contracts  by  statute.  The  constitutionality  of  much  of  this 
legislation  has  never  been  questioned,  and,  when  questioned,  it  generally 
has  been  sustained. 

In  Frisbie  v.  United  States,  15  U.  S.  Supreme  Court,  586,  that  court 
says:  "While  it  may  be  conceded  that,  generally  speaking,  among  Jhe 
inalienable  rights  of  the  citizen  is  that  of  the  liberty  of  contract,  yet  such 
liberty  is  not  absolute  and  universal.  It  is  within  the  undoubted  power  of 
the  Government  to  restrain  some  individuals  from  all  contracts,  as  well  as 
all  individuals  from  some  contracts.    It  may  deny  to  all  the  right  to  con- 
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tract  for  the  purcliiase  or  sale  of  lottery  tickets;  to  tlie  minor  the  right  to 
assume  any  obligations,  except  for  the  necessaries  of  existenice;  to  the 
common  carrier  the  power  to  make  any  contract  releasing  himself  from 
negligence;  and,  indeed,  may  restrain  all  engaged  in  any  employment 
from  any  contract  in  the  course  of  that  employment  which  is  against 
public  policy.  The  possesision  of  this  power  by  Government  in  no  manner 
conflicts  with  the  proposition  that,  generally  speaking,  every  citizen  has 
a  right  freely  to  contract  for  the  price  of  Ms  labor,  services,  or  property." 
The  decisions  of  various  courts  of  this  country  upon  the  authority  of 
the  legislature  of  a  State  to  prescribe  rates  for  transportation  by  rail- 
road companies,  and  in  some  instances  for  the  u®e  of  elevators,  have 
proceeded  on  the  ground  that  these  were  public  employments;  and  it  is 
implied  in  all  or  nearly  all  of  these  decisions  that  the  legislature  could 
not  constitutionally  prescribe  the  rates  of  compensation  to  be  paid  for 
services  or  for  the  use  of  property  in  exclusively  private  employments.  It 
is  manifest,  however,  from  the  examples  we  have  given  that  the  regula- 
tion of  contracts  by  statute,  not  amounting  to  a  determination  of  rates  or 
prices,  has  not  been  confined  to  public  employments,  or  to  business  which 
may  be  said  to  be  affected  with  a  distinct  public  interest.  The  legislation 
on  this  subject  relates  to  a  great  variety  of  contracts,  and  has  been  passed, 
some  of  it  to  promote  the  public  health  or  public  morals  or  the  public  con* 
venience,  some  of  it  for  the  protection  of  individuals  against  fraud,  and 
some  of  it  for  the  protection  of  classes  of  individuals  against  unfair  or 
unconscionable  dealing.  The  considerations  which  may  influence  the  leg- 
islature to  determine  what  legislation  of  this  character  is  required  by 
good  public  policy,  or  in  the  words  of  the  constitution,  what  laws  are 
'^f or  the  good  and  welfare  of  this  Commonwealth,  and  for  the  government 
and  ordering  thereof,  and  of  th^  subjects  of  the  same,"  are  not  for  us  to 
weigh,  except  so  far  as  may  be  necessary  to  determine  whether  the  legis- 
lation proposed  is  repugnant  or  contrary  to  the  constitution.  The  l^is< 
lation  on  similar  subjects  in  Great  Britain  and  in  other  foreign  countries 
which  have  no  written  constitution  limiting  the  powers  of  the  legislature 
is  not  in  all  respects  pertinent  to  the  present  inquiry;  but,  considering  the 
history  of  legislation  in  England  concerning  servants  or  laborers  from  the 
earliest  times,  and  the  statutes  which  in  modern  times  have  been  passed 
in  several  foreign  countries  and  many  of  the  States  of  this  country  regu- 
lating the  employment  of  laborers  in  factories,  we  can  not  say,  as  matter 
of  law,  that  the  legislation  proposed  is  so  plainly  not  wholesome  or 
reasonable  that  the  general  court  may  not  judge  it  to  be  for  the  good 
and  welfare  of  the  Commonwealth.  We  know  of  no  reason  derived  from, 
the  constitution  of  the  Commonwealth  or  of  the  United  States  why  thesre 
must  be  a  distinction  made  in  respect  to  such  legislation  between  corpora* 
tions  and  persons  engaged  in  manufacturing,  when  both  do  the  same  kind 
of  business.  The  existing  statutes  on  the  subject,  relating  to  manufactur- 
ing corporations,  we  do  not  regard  as  having  been  passed  necessarily  in 
amendment  of  their  charters.  They  relate  to  all  the  corporations 
described,  whether  there  is  any  power  reserved  in  the  legislature  to  amend 
their  charters  or  not,  and  they  do  not  purport  to  have  been  passed  for  the 
purpose  of  restricting  the  corporate  powers  of  the  corporations. 
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Without  attempting  to  define  the  limitfl  of  the  power  of  the  geneiral 
eoart  in  Massaohusetts  to  control  the  right  of  its  inhabitants  to  make 
contracts  generally,  we  can  not  say  that  a  statute  requiring  manufac- 
turers to  pay  the  wages  of  their  employes  weekly  is  not  one  which  the 
general  court  has  the  constitutional  power  to  pass,  if  it  deemis  it  expedient 
to  do  so.  We  have  not  examined  in  detail  the  provisions  of  the  bill 
referred  to,  nor  concddered  whether  the  bill  may  not  need  amendment  to 
make  its  meaning  clear;  but  the  question  submitted,  we  think,  should  be 
answered  in  the  affirmative. 

Constitutionality  of  Act  Providing  for  Attorneys'  Fees  in  Suits 
troB,  Wages. — The  constitutionality  of  the  act  of  June  1, 1889,  of  Illinois, 
providing  for  taxing  attorneys'  fees  as  costs  in  actions  brought  by  ser- 
vants for  wa^es  which  they  have  previously  demanded  in  writing,  was 
ditawn  in  question  in  the  "oase  of  Vogel  et  al.  v.  Pekoe  (Northeastern  Re- 
porter, vol.  42,  p.  386),  and  its  validity  was  sustained  by  the  supreme 
oouiTt  of  the  State  on  June  15,  1895,  the  opinion  of  the  court  being  de- 
livered by  CMef  Justice  Craig. 

A  pertitiion  for  rehearing  was  filed  w!hioh  emp^hasized  the  previous  con- 
tention that  the  act  in  question  is  a  partial  and  special  statute,  working 
deprivation  of  property  without  due  process  of  law,  and  therefore  unooox- 
srtittttional,  and  reliance  was  pla;ced  on  decisions  in  a  numiber  of  ca^es 
by  the  Illinois  supreme  court  adverse  to  the  constitutilonality  of  certain 
legislative  enactments  as  sustaining  the  position  taken.  On  the  reihear- 
ing,  Ootober  28,  1895,  the  coui^  again  sustained  the  validity  of  the  law, 
Judge  Magruider  dissenting,  and  in  their  opinion  said: 

Those  oases  do  not,  however,  control  the  present  case,  or  decide  the 
qnestion  here  involved.  Without  discussing  separately  the  facts  of  the 
cases  relied  upon,  it  may  be  said  generally,  that  in  eadh  of  those  oases  a 
principal  and  oontroUing  question  was  'the  right  of  miners  of  coal  (no 
less  than  their  employers)  to  make  contracts  regulating  the  time  and 
manner  of  the  payment  of  wages  and  the  method  of  computing  such 
w^es,  and  in  each  case  cited  a  law  restricting  in  some  mianner  this  im- 
portant rig'ht  of  'Contract  was  held  invalid. 

The  statute  liere  in  question  interferes  with  no  one's  riglht  to  contract. 
It  emtbraices  a  well  defined  class  of  cases  and  x>ersons,  not  singled  out,  as 
is  contended,  wholly  without  reason  and  ari>itrarily;  but  upon  grounds 
wihicb  may,  we  think,  properly  serve  as  a  basis  for  vadid  legislative  action. 
Those  to  whom  the  wages  of  labor  are  due,  and  who,  after  demand  in 
writing  of  a  sum  no  greater  than  that  subsequently  recovered,  are  com- 
pelled to  establislh,  and  do  establish,  their  rights  as  demanded  by  judg- 
ment of  <oou)rt,  are  within  the  provisions  of  the  act;  and  we  can  not  say 
that  this  classification  is  so  arbitrary  and  unreasonable,  and  the  law 
so  partial  and  unequal,  as  to  be  beyond  legislative  discretion  and  power. 
Indeed,  if  this  law  were  to  be  held  unconstitutional  for  the  reasons  as- 
si^ed,  then  many  other  acts  long  in  force  in  this  State,  hitherto  deemed 
to  be  salutary,  and  against  which  no  constitutional  objection  has  been 
heard,  would  certainly  fall  with  it.  Why,  for  tostance,  should  the  seller 
of  materials  for  a  building  have  by  law  a  lien  for  their  price,  not  only 
upon  the  specific  things  sold,  but  upon  the  whole  structure,  with  the 
land  it  stands  on,  while  the  seller  of  a  horse,  a  piano,  or  a  comsheller  is 
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denied  any  lien  even  on  the  specific  fthing  sold?  Why  should  !he  whose 
labor  constructs  a  'hou«e  be  secured  by  a  lien  on  his  product,  w*hile  he 
who  raises  a  crop  must  look  only  to  .the  personal  responsibility  of  his 
hirer?  Surely,  it  could  be  said  the  lien  law  makes  classes  of  beneficiaries 
quite  as  arbitrary  in  character  as  that  marked  out  to  receive  benefit  by 
the  act  under  discussion. 

Again,  why  should  the  wages  of  a  defendant,  who  is  head  of  a  family^ 
to  an  amount  not  exceeding  f50,  be  exemjrt  from  garnishment  (Hurds 
St.,  p.  783,  sec.  14),  while  sums  due  other  defendants  are  protected  by  no 
such  exemption?  And  why,  again,  it  mig'ht  be  asked,  isihould  heads  of 
families  earning  wages  be  made  the  subject  of  advantageous  provisions 
not  applied  to  all  other  wa.ge  earners  if  not  to  all  other  persons?  The 
general  exemption  law  also  makes  heads  of  families  a  distinct  class,  who 
may  claim  as  exempt  f  300  worth  more  property  than  others  are  allowed,, 
while  a  further  section  (id.,  p.  727,  se<i.  4)  declares  that  where  a  judgment 
is  for  the  wages  of  a  laborer  or  servant,  and  noted  by  tl»e  court  as  suoh^ 
no  i)ersonal  property  whatever  shall  be  free  from  levy,  whatever  the  es- 
tate or  condition  of  the  debtor.  An  analogous  case  for  this  purpose  is 
found  in  the  provisions  of  the  general  assignment  law  that  "all  claims 
for  ithe  wages  of  any  laborer  or  sen^ant  which  have  been  earned  within 
three  month's  next  preceding  the  making  of  the  assignment,"  etc.,  '*be  pre- 
ferreni  and  first  paid  to  the  excluision  of  all  other  demands"  (id.,  p.  166, 
sec.  6).  It  i»s  difficult  to  see  how  any  of  these  statuites,  and  many  similar 
ones  whioh  miglit  be  named,  could  be  sustained  if  the  strict  inile  of  consti- 
tutional vuilidity,  so  strenuously  urged  in  this  caise,  were  applied  to  them. 

In  .dissenting  from  the  foregoing  opinion  Judge  Magruder  cited  the 
case  of  Coal  Oo.  i;.  Rosser  (41  N.  E.,  263),  in  which  the  supreme  court 
of  Ohio  had  occasion  to  consider  and  condemn  a  statute  similar  to  the  one 
sustained  by  his  colleagues.  He  said  that  the  opinion  in  that  case  ex- 
pressed what  seemed  to  him  to  be  the  correct  view  of  the  subject,  and 
made  the  following  quotation  therefrom  as  sufficiently  indicating  the 
reasons  for  his  dissent: 

Upom  what  principle  can  a  rule  of  law  rest  which  permits  one  l>arty, 
or  class  of  people,  to  invoke  the  action  of  our  tribunals  of  justice  at 
will,  while  the  other  pai'ty,  or  another  cla^s  of  citizens,  does  so  at  the 
peril  of  being  mulct  in  an  attorney's  fee,  if  an  honest  but  unsuccessful 
defense  should  be  interposed?  A  statute  that  imposes  this  restriction 
upon  one  citizen,  or  class  of  citizens,  only  denies  to  him  or  them  the  equal 
protection  of  the  law.  It  is  true  that  no  provision  of  the  constitution 
of  1851  declares  in  direct  and  express  term-s  that  this  may  not  be  done; 
but  nevertheless  it  violates  the  fundamental  principles  upon  which  our 
Government  rests,  as  thev  are  enunciated  and  declared  by  that  instru- 
ment  in  the  bill  of  rights.  The  first  section  of  the  constitution  declares 
that  the  rig^it  to  acquire,  possess,  and  protect  property  is  inalienable, 
and  the  next  section  declares,  amon^  other  things,  that  "government  is 
instituted  for  the  equal  protection  and  benefit"  of  every  person,  while 
section  16  of  article  1  provides  that  "all  courts  shall  be  open,  and  every 
person,  for  an  injury  done  him  in  his  lands,  good«,  person,  or  reputation, 
shall  have  remedy  by  due  course  of  law,  and  justice  shall  be  administered 
without  denial  or  delay."  The  right  to  protect  property  is  declared,  as 
well  a-s  that  justice  sliall  not  be  denied,  and  everyone  is  entitled  to  equal 
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protection.  Judicial  tHbunals  are  provided  for  the  equal  protection  of 
every  suitor.  The  right  to  retain  property  already  in  possession  is  as 
sacred  as  the  right  to  recover  it  when  dispossessed.  The  right  to  defend 
again<st  an  action  to  recover  money  is  as  necessiary  as  the  right  to  defend 
one  brought  to  recover  specific  real  or  j>emonal  property.  An  adverse 
result  in  either  case  deprives  the  defeated  party  of  property. 

If  the  general  assembly  'ha^s  jKywer  to  enact  the  -statute  in  quesition^ 
it  could  also  enact  one  providing  that  lawyers,  doctor's,  grocers,  or  any 
other  cla-ss  of  citizens  might  make  out  their  aocounrts,  demand  in  writing 
their  payment  within  a  short  time,  which,  if  not  complied  with,  wonld 
entitle  the  plaintiff  to  an  attorney  fee  in  addition  to  his  claim,  if  he 
recovered  the  amount  demanded.  We  do  not  think  the  general  assembly 
has  powder  to  discriminate  between  persons  or  classes  respecting  the 
right  to  invoke  the  arbitrament  of  the  (H)Tirts  in  the  adjustment  of  their 
respective  rights.  The  legislative  power  to  compel  an  unsuccessful  party 
to  an  action — generally  the  defendant — to  pay  an  attorney  fee  to  his 
opponent  hais  received  the  attention  of  a  number  of  courts  of  last  resort 
as  well  as  laws  which  impose  as  a  penalty  double  damages  or  some  sim- 
ilar i>enalty  for  some  wrongful  or  negligent  act  injurious  to  another. 
Whei-e  the  penalty  'has  been  imposed  for  some  tortious  or  negligent  act, 
the  statute  has  generally,  thougli  not  always,  been  sustained;  but,  on 
the  CHyntrarv%  where  no  wrongful  or  negligent  -conduct  was  imputed  to 
the  defeated  party,  any  attempt  to  charge  him  with  a  penalty  has  not 
prevailed.  [At  this  point  in  the  decision  a  number  of  cases  are  cited  as 
sustaining  the  foregoing  propositions.]  Various  phases  of  this  subject 
have  received  attention  in  the  foregoing  ciases,  as  well  as  in  some  others 
to  which  we  do  not  deem  it  necessary  to  refer.  The  general  tendency  of 
these  authorities  is  toward  the  result  wtliic'h  we  have  reachtMl;  but 
whether  they  door  do  not  support  our  conclusions,  we  are  satisfied  thiat 
the  fundamental  principles  of  goverament  declared  by  our  bill  of  rights 
clearly  and  unequivocally  prohibit  legislation  of  the  character  of  that 
involved  in  this  case. 

Corporations — Liability  of  Stockholders  for  Wages. — Section 
41Glc8  of  volume  3,  HowelFs  Annotated  Statutes  of  Miohigan,  provides 
that  stockholders  of  manufacturing  corporations  "shall  be  individually 
liable  for  all  labor  perfomied  for  sucli  corporations,  which  suiid  liability 
may  be  enforced  against  any  sto'ckholder  by  action  founded  on  this 
statute,  at  any  time  after  an  execution  shall  be  returned  unsatisfied  in 
whole  or  in  pjirt  against  the  corporation,"  et-c. 

Tender  this  statute  suit  was  brought  before  a  justice  of  the  peace  by 
Ralph  Kamp  against  Peter  Wintermute,  a  stockholder  in  the  Cheesman 
and  Kelly  Manufacturing  Company,  to  recover  for  personal  work  and 
labor  performed  by  Kamp  for  the  company  before  Wintermute  became 
a  stockholder  therein.  The  justice  gave  judgment  for  Kamp,  and  the 
cause  was  removed  to  the  circuit  court  of  Muskegon  county  by  writ  of 
certiorari  and  there  the  judgment  of  the  justice  was  reversed.  The  case 
wa:s  then  carried  to  the  supreme  court  of  Michigan,  whioh  affirmed  the 
judgment  of  the  circuit  court,  holding  that  the  statute  in  question  does 
not  make  a  stockholder  liable  for  labor  performed  before  he  became  a 
stockholder. 
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The  opinion  of  the  •supreme  oourt  was  deliyered  by  Judge  Laag,  and 
is  puiblished  in  volume  66  of  the  Northwestern  BeiK>rteT9  page  570.  In  the 
course  of  the  opmion  Judge  Long  said : 

It  is  conceded  in  this  court  rt^t  the  defendant  was  not  a  stockholder 
in  the  corporation  at  the  time  the  labor  was  performed;  but,  as  shown 
on  the  trial  before  the  justice,  he  was  a  stockholder  at  the  time  suit  was 
commenced.  The  claim  is  that  those  who  are  stockholders  in  a  corpora- 
tion at  the  time  of  the  commencement  of  an  action  against  the  corporar 
tk>n  upon  the  labor  claims  are  liable  upon  such  demands,  although  not 
stockholders  at  the  time  corporate  liability  accrued;  that  such  stock- 
holders impliedly  assume  all  the  obligations  which  rested  upon  former 
holders  as  memibers  of  the  company,  and  are  liaible  to  the  samie  extent  as 
the  former  holders. 

Whether  statutory  liability  attaches  to  a  stockholder  in  respect  of 
debts  contracted  before  he  became  a  member  of  the  corporation,  is  a 
question  turning  upon  the  words  of  the  statute.  While  the  persons  who 
were  stockholders  at  the  time  the  debt  was  contracted  may  be  held  liable, 
we  think  the  liability  is  confined  to  such  stockholders^  and  not  to  those 
Who  thereafter  purchase.  The  stockholders  mentioned  in  this  section*  of 
the  statute  must  be  construed  to  mean  those  who  were  sudh  at  the  time 
the  liability  attaches  to  the  corporation,  The  statutes  of  many  of  the 
States  prescribe  when  such  liability  is  to  attach.  Our  statute  fixes  no 
such  time  by  any  express  words,  but,  by  necessary  implication,  was  not 
intended  to  apply  to  one  who  became  a  purchaser  after  liability  was  in- 
curred. 

The  general  doctrine  seems  to  be  that  a  stockholder  does  not  avoid  a 
statutory  liability  to  creditors  who  were  such  at  the  time  he  transf  ere  Ms 
stock;  and  there  is  good  reason  for  holding  the  rule  being  thus  settled 
that  the  transferee  does  not  take  the  stock  subject  to  such  statutory  lia- 
bility. 

Constitutionality  of  Law  Bbquiring  Blowbbs  fob  Embby  Whbbls — 
People  V.  Smith,  66  Northtoestem  Reporter ,  page  S82. — ^Act  No.  136  of  the 
session  laws  of  Michigan  of  1887,  now  sections  1690zl,  1690z2,  and  1690z3 
of  the  third  volume  of  HowelFs  Annotated  Statutes,  as  amended  by  act 
No.  Ill  of  the  session  laws  of  1893,  reads  as  follows: 

Section  1.  All  persons,  conrpanies,  or  corporations,  operating  any  fac- 
tory or  workshop  where  emery  wheels  or  emery  belts  of  any  description 
are  used,  either  solid  emery,  leather,  leather  covered,  felt,  canvas,  linen, 
paper,  cotton,  or  wheels  or  belts  rolled  or  coated  with  emery  or  corun- 
dum, or  cotton  wheels  used  as  buffs,  shall  provide  the  same  with  blowers, 
or  similar  apparatus,  which  shall  be  placed  over,  beside  or  under  such 
wheels  or  belts  in  such  a  manner  as  to  protect  the  person  or  persons  using 
the  same  from  the  particles  of  dust  produced  and  caused  threby,  and 
to  carry  away  the  dust  arising  from,  or  thrown  off  by  such  wheels  or  belts 
while  in  operation,  directly  to  the  outside  of  the  building  or  to  some  re- 
ceptacle placed  so  as  to  receive  and  confine  such  dust:  Provided,  That 
grinding  machines  upon  which  water  is  used  at  the  point  of  the  grinding 
contact  shall  be  exempt  from  the  conditions  of  this  act. 

Sec.  2.  Any  such  person  or  persons  and  the  managers  or  directors  of 
any  such  corporation  who  shall  have  [the]  charge  or  management  of  such 
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factory  or  workshop,  who  shall  fail  to  comply  with  the  proyiBioniS  of  thia 
acrt,  fiihall  be  deemed  guilty  of  a  misdemeanor,  and  upon  a  conviction 
thereof  before  any  court  of  competent  jurisdiction  shall  be  punished  by 
a  fine  not  less  than  twenty-five  dollars  and  not  exceeding  one  'hundred 
dollars,  or  imprisonment  in  the  county  jail  not  lees  than  thirty  days  or 
exceeding  ninety  days,  or  both  suich  fine  aad  imprisonmenit  in  the  discre- 
tion of  the  court. 

Sbc.  3.  Nothing  in  this  act  shall  apply  to  factories,  sawmills,  «rhingle 
mills,  and  workshops  in  w<Mch  such  wheels  or  belts  are  occasionally  used 
and  only  by  men  not  especially  employed  for  tlhait  purpose. 

Josepih  N.  Smith  was  convicted  of  a  violation  of  this  act  and  appealed 
to  the  supreme  court  of  Michigan  from  judgment  on  a  writ  of  certiorari 
from  l3he  justice's  court  in  Detroit  rendered  in  the  circuit  court  of  Wayne 
county.  The  supreme  court  rendered  its  decision  March  3,  1896,  sustain- 
ing -the  conatitutionality  of  the  act  and  affirming  -the  judgment  of  the 
court  below.  TIhe  following  is  quoted  from  the  opinion  of  the  supreme 
court,  delivered  by  Judge  Hooker: 

Counsel  for  tlhe  defendant  asseri  that  they  care  to  raise  but  one  ques- 
tion, viz.,  the  constitutionality  of  this  law.  It  is  not  disputed  that  the 
state  may  regulate  the  use  of  private  property,  when  the  health,  morals, 
or  welfare  of  the  public  demands  it.  Such  laws  have  their  origin  in  neces- 
sity. 

Counsel  say  that  this  law  is  invalid  because  it  .does  not  apply  to  all, 
not  even  to  all  who  have  emery  wlheels,  because  some  may  use  with  water, 
and  others  may  not  work  continuously.  For  the  purposes  of  this  case, 
it  may  be  said  that  all  persons  wiho  are  given  continuous  employment 
over  dry  emery  wheels  are  within  the  provisions  of  this  act.  This  singles 
out  no  class,  as  irt  applies  to  all  persons  who  use  emery  wiheels  in  that 
maimer.  Necessarily  the  j^ractical  application  is  limited  to  those  w!ho 
engage  in  suich  business,  burt  such  is  tlie  caise  witih  many  laws.  All  crim- 
inal laws  apply  Kmly  to  those  who  choose  to  break  them.  This  law  applies 
to  all  W(ho  cihooee  to  use  tlhe  emery  wheel.     . 

The  legiislature  ihas  seen  fit  to  permit  certain  uses  of  the  dry  wheel 
without  a  blower,  while  in  other  cases  it  is  required.  This  is  competenit, 
and  is  not  daiss  legislation  as  between  operatives.  It  fixes  the  limits  of 
use  without  a  blower,  and  requires  it  after  such  limits  are  passed;  but 
the  rules  apply  to  all. 

The  vital  question  in  this  case  is  the  riglit  of  the  State  to  require  the 
employer  to  provide,  and  the  employ^  to  use,  appliances  intended  for  the 
protection  of  the  latter.  Laws  of  this  class  embrace  provisions  for  the 
safety  and  welfare  of  those  whom  necessi^  may  compel  to  submit  to 
existing  conditions  involving  hazardis  wMch  they  would  otherwise  be  un- 
willing to  assume.  Among  them  are  provisions  for  fire  escapes,  the  cover- 
ing or  otherwise  rendering  machinery  safe,  the  condition  of  buildings, 
ventilation,  etc.  In  the  m^ain,  where  the  necessity  is  obvious,  they  com- 
mend themselves  to  those  who  have  at  heart  the  welfare  of  their  fellows, 
and  should  be  upheld  if  they  do  not  contravene  private  rig'hts.  The  con- 
stitution secures  to  the  citizen  the  rights  of  life,  liberty,  and  private 
property,  and,  as  the  only  value  in  the  later  consists  in  its  use,  it  follows 
that  the  right  to  use  private  property  is  within  the  provision.  There  can, 
however,  be  no  doubt  thait  the  use  of  private  property  may  be  regulated 
by  law.  No  one  would  think  of  questioning  the  validity  of  laws  regula- 
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ting  the  niajiiifa<ture,  use,  and  sale  of  dangerous  drugs  or  explosives,  or 
laws  designed  to  insure  safety  in  railway  travel.  The  inspection  of 
boilere,  fire  e»c5ipes  U'i>on  hotels,  means  of  exit  from  ahurohes  and  other 
buildings  whieh  the  public  are  wont  to  frequent,  lai^  familiar  instan-ces  of 
the  exercise  of  the  jjolice  power.  These  rules  are  defended  upon  the 
ground  that  they  are  necessary  to  the  sjifety  of  the  publi-c;  not  the  entire 
populace,  but  sucJi  i)er»on8  as  sJiall  lawrfully  place  themselves  in  a 
position  requiring  such  prottH'tion. 

Where  the  law  is  aimed  at  acts  or  conditions  whieh  threaten  c*ontogion, 
— as  where  sewers,  disinfection,  or  quarantine  is  required, — the  nec^essity 
of  and  the  jjower  to  make  such  laws  are  obvious.  But  at  firs't  blush  they 
may  not  be  so  apparent  w^ere  there  is  no  direct  dtinger  to  others  than  the 
party  whose  business  is  isought  to  be  regulated,  and  those  with  w^hom 
he  contracts. 

It  is  contended  in  this  erase  that  neither  the  public  welfare  nor  health 
is  involved,  inasmuch  as  the  protection  sought  to  be  afforded  is  limited 
to  the  individual  employe^,  wlio,  by  his  contract  of  employment,  signi- 
fies a  wMllingnesis  to  us<*  the  ma^ihine  in  its  dangerous  condition,  and 
therefore  can  not  be  .heard  to  complain. 

It  is  the  law  that  a  manufacturer  may  proWde  inferior  land  even  dan- 
gerous machinery,  tools,  and  utensils;  and  enterprises  moi"e  or  less  haz- 
ardous are  common  and  lawful.  Men  may  contrjict  to  use  such  machin- 
ery, or  to  perform  dangerous  8er^^ce,  and  have  no  remedy  if  injured.  But 
we  are  not  aware  that  thejwlice  power  is  limited  by  su'oh  oontra'cts. 

As  between  the  jwirties  themselves,  the  (K>ntraK*t  may  cut  off  legal 
redress  for  injuries  sustained,  but  we  are  not  satisfied  that  the  authority 
of  the  Ktat(*  is  limitcMl  to  tlie  protection  of  those  who  do  not  sustain  con- 
tract ri^lations  with  e.vch  other.  In  the  absence  of  a  law  requiring  fire 
escapes,  one  wlio  works  in  a  high  building  and  is  injured  may  be  held  to 
have  assumed  the  risk  incident  to  his  em]>loyment,  but  we  know  of  no 
rule  whic!]!  pre(»ludes  the  State  fix>m  making  a  regulation  requiring  fire 
esc^il>es  to  be  placed  uiK>n  high  buildings,  thoug'h  the  only  object  be  to 
facilitate  the  escape  of  emj>loy(^s  who  are  under  contract  to  work  there 
without  such  aj^pliances  for  escape.  Fire  e8cai)es  in  hotels  and  means 
of  exit  in  theaters  and  public  'halls  are  required  by  law  for  the  benefit 
of  patrons,  who  are  there  by  virtue  of  contraict  relations  with  the  pro- 
prietor. So  long  as  th(*  nile  is  general,  and  the  danger  to  the  public — 
i.  e.,  that  i>ortion  of  the  public  wiho  are  subjec^ted  to  the  danger — is  clear, 
it  is  a  proper  subject  for  legislative  intervention. 

Certain  case^  bearing  upon  the  subJ€H*t  under  discuasion  an*  here  cited 
in  tlie  opinion,  which  then  goes  on  to  say: 

The  trouble  with  these  cases  arises  over  the  inability  of  the  courts  to 
fix  a  rigid  rule  by  which  the  validity  of  sudh  laws  may  be  tested.  Each 
law  of  the  kind  involves  the  questions:  (1)  Is  there  a  threatened  dan- 
ger? (2)  Does  the  regulation  invade  a  'constitutional  right?  (3)  Is  the 
regulation  reasonable?  In  the  present  ease  no  controversy  is  raiised  over 
the  first  of  these.  Hence  we  are  not  called  ux>on  to  discuss  it.  As  is 
implied  by  what  has  been  said,  the  constitutional  rig<ht  to  use  property 
without  regulation  is  plain,  unless  the  pnblic  welfare  re<]uire8  its  regu- 
lation. If  the  public  welfare  does  require  it,  the  right  must  yield  to  the 
public  exigency.  And  it  is  upon  this  question  of  necessity  that  the  third 
question  depends. 
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All,  then,  seenus  to  be  embraced  in  the  question  of  necessity.  Unless 
the  emery  wheel  is  dangerous  to  health,  there  is  no  necessity,  and  con- 
sequently no  power,  to  regulate  i-t.  Unless  the  blower  is  a  reasonable 
and  pmper  regulation,  it  is  not  a  necessary  one.  Who  shall  decide  the 
question  and  by  w%at  rule?  S»hall  it  be  the  legislature  or  the  courts? 
And,  if  the  latter,  is  it  to  be  determined  by  the  evidence  in  the  case  that 
bappems  to  be  the  first  brought,  or  by  some  other  rule?  I>oes  it  become 
a  question  of  fact  to  be  submitted  to  the  jury  or  decided  by  the  court? 

There  is  a  manifest  absurdity  in  allowing  any  tribunal,  either  court 
or  jury,  to  determine  from  the  testimony  in  the  case  the  question  of  the 
constitutionality  of  the  law.  Whether  this  law  invades  the  rights  of  all 
the  persons  using  emery  wheels  in  the  Staite  is  a  seriouis  question.  If  it 
is  a  necessary  regulation,  the  law  sihould  be  sustained,  bu,t,  if  an  unju^ 
law,  it  should  be  annulled.  The  first  case  presented  might  show,  by  the 
opinions  of  many  witnesses,  that  /the  use  of  the  dry  emery  wilieel  is  almost 
necessarily  fatal  to  the  operative,  while  the  next  might  ^ow  exactly  the 
opposite  state  of  facts.  Manifestly,  then,  the  decision  could  not  settle 
the  question  for  other  parties,  or  the  fate  of  the  law  would  depend  upon 
the  chara»cter  of  the  case  first  presented  to  the  court  of  last  resort,  wihioh 
would  have  no  mejins  of  ascertaining  wihether  it  wais  a  collusive  case  or 
not,  or  whether  the  weight  of  evidence  was  in  aooord  with  the  truth. 

It  would  seem,  then,  that  the  questions  of  danger  and  reasonableness 
must  be  determined  in  another  way.  The  legislature,  in  determining 
upon  the  passage  of  the  law,  may  make  investigations  which  the  courts 
cannot.  Asa  rule,  the  members  (collectively)  may  be  expected  to  acquire 
more  technical  and  experimental  knowiedge  of  such  nuiitters  than  any 
court  can  be  supposed  to  possess,  both  as  to  tlie  dangers  to  be  guarded 
against  and  the  means  of  prevention  of  injury  to  be  apiJ'lied  and  hence, 
while  under  our  institutions  the  validity  of  laws  must  be  finally  passed 
upon  by  ithe  courts,  all  pi^sunuptionis  should  be  in  favor  of  the  validity 
of  legislative  action.  If  the  counts  find  the  plain  provisions  of  the  con- 
stitution violated,  or  if  it  can  be  said  that  tlie  act  is  not  witiliin  the  rule 
of  necessity  in  view  of  facts  of  whidh  judicial  notice  may  be  taken,  then 
the  aot  must  fall;  otherwise  it  should  stand.  Applying  this  test,  we 
think  the  law  constitutional,  and  the  judgment  is  therefore  aflBrmed. 

Sunday  Labor — Barbers — Constitftioxality  of  Statute — Ex  parte 
JentzBch,  44  Pacific  Reporter,  page  803. — Tliis  case  was  brought  before  the 
supreme  court  of  California  on  a  petition  by  Leo  Jentzsch  for  a  writ  of 
habeas  corpus  to  secure  his  disc^harge  from  custody  under  a  conviction 
for  violation  of  section  310^  of  the  Penal  Code,  prohibiting  barbers  from 
keeping  open  their  places  of  business  or  working  at  their  trade  on  Sun- 
days after  12  o'clock  noon.  The  court  rendered  its  decision  April  17, 
1896,  declaring  the  above  section  unconstitutional,  and  from  its  opinion, 
delivered  by  Judge  Henshaw,  the  following  is  quoted: 

Petitioner  was  convicted  under  section  810}  of  the  Penal  Code,  which  is 
a  new  section  enacted  in  1895,  and  which  provides  as  follows:  "Every 
person  who  as  proprietor,  manager,  lessee,  employ^,  or  agent  keeps  open 
or  conducts,  or  causes  to  be  kept  open  or  conducted,  any  barber  shop, 
bath  house  and  barber  shop,  barber  shop  of  a  bathing  establishment,  or 
hair-dressing  establishment,  or  any  place  for  shaving  or  hair-dressing 
lUBed  and  conducted  in  connection  with  any  other  place  of  business  or 
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reBort,  or  who  engages  at  work  or  labor  aB  a  barber  in  any  »U)oh  shop 
OP  establishment  on  Sunday,  or  on  a  legal  holiday,  after  the  hour  of  12  m. 
of  said  day,  is  guilty  of  a  misdemeanor." 

It  is  contended  that  the  section  is  a  yiolation  of  the  following  conatitu- 
tional  prorisions : 

Article  1,  §  1:  "All  men  are  by  nature  free  and  independent,  and  have 
certain  inalienable  rights,  among  which  are  those  of  enjoying  and  defend- 
ing life  and  liberty;  acquiring,  possessing  and  protecting  property;  and 
pursuing  and  obtaining  safety  ajod  happiness." 

Article  1,  §  21:  "No  special  privileges  or  immunities  ehall  ever  be 
granted  which  may  not  be  altered,  revoked  or  repealed  by  the  legislature; 
nor  shall  any  citizen,  or  class  of  citizens,  be  granted  privileges  or  immuni- 
ties  wliich,  upon  the  same  terms,  shall  not  be  granted  to  all  citizens." 

Article  4,  §  25,  subsecs.  2,  33:  "The  legislature  shall  not  pass  local  or 
special  laws  in  any  of  the  following  enumerated  cases,  that  is  to  say: 
Second,  For  the  punishment  of  crimes  and  misdemeanors."  "In  all  cases 
where  a  general  law  can  be  made  applicable." 

In  construing  so-called  "Sunday  laws"  courts  have  variously  regarded 
them,  some  from  a  religious  view,  others  from  a  secular,  and  still  others 
from  an  anomalous  commingling  of  both.  In  this  State  they  have  never 
been  upheld  from  a  religious  8tand;>oint.  Under  a  ooncrtitution  which 
guarantees  to  all  equal  liberty  of  religion  and  conscienoe,  any  law  whi<c(h 
forbids  an  act  not  in  itself  contra  bonus  mores,  because  that  act  is  repug- 
nant to  the  beliefs  of  one  religious  sect,  of  necessity  interferes  with  the 
liberty  of  those  who  hold  to  other  beliefs  or  to  none  at  all.  Liberty  of 
oonsdenee  and  belief  is  preserved  alike  to  the  followers  of  Christ,  to 
Buddhist,  and  Mohammedan,  to  all  who  think  that  their  tenets  alone^ 
ore  illuminated  by  the  light  of  divine  truth;  but  it  is  equally  preserved 
to  the  sceptic,  agnostic,  atheist,  and  infidel  who  says  in  his  heart 
"There  is  no  God."  So  it  has  oome  to  be  the  established  rule  in  thi« 
State  to  view  and  construe  such  laws  as  civil  and  secular  enactments. 
Thus  construed,  these  laws,  when  decreed  valid,  are  upheld  as  a  proper 
exercise  of  the  x>olioe  power,  as  an  exercise  of  the  le^gislative  prerogative 
to  regulate  the  relations,  contracts,  intercourse  and  business  of  society 
at  large,  and  its  partioular  members  with  respect  to  each  other.  Herein, 
it  is  held  that  the  legislature  may  pass  laws  for  the  preservation  of  health 
and  the  promotion  of  good  morals — propositions  which  are  indisputable.. 

Says  Mr.  Justice  Field,  in  Ex  parte  Newman,  9  OaJ.  518:  "Labor  is  a 
necessity,  imposed  by  the  conditions  of  our  race,  and  to  protect  labor  i& 
the  highest  office  of  our  laws."  It  is  this  language  which  respondent 
quotes  and  relies  upon  in  support  of  the  validity  of  this  penal  statute. 
Upon  the  question  thus  presented  of  the  proper  limits  of  the  police  power 
much  might  be  written,  and  miuoh,  indeed,  will  have  to  be  written,  ere 
just  bounds  are  set  to  its  exercise.  But  in  this  oaee  neither  time  permitSv 
nor  necessity  demands  the  consideration.  Still  it  may  be  suggested  in 
passing  that  our  government  was  not  designed  to  be  paternal  in  form. 
We  are  a  self-governing  people,  and  our  just  pride  is  that  our  laws  are 
made  by  us  as  well  as  for  us.  Every  individual  citizen  is  to  be  allowed  so 
mnch  liberty  as  may  exist  without  impairment  of  the  equal  rights  of  his. 
fellows.  Our  institutions  are  founded  upon  the  conviction  that  we  are 
not  only  capable  of  self-government  as  a  community,  but,  what  is  the 
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logical  neceasity^  that  we  are  capable,  to  a  great  extent,  of  indlyldiial 
self  •government.  If  this  conviction  shall  prove  ill  fooinded,  we  have  built 
onr  house  upon  <sand.  The  spirit  of  a  system  such  as  ours  is  therefore 
at  total  vtariance  with  that  wlhieh,  more  or  less  veiled,  still  shows  in  the 
patemalitsrm  of  other  nations. 

It  may  be  injurious  to  health  to  eat  bread  before  it  is  twenty-four  hours 
old,  jet  it  would  strike  us  with  surprise  to  see  the  legislature  making  a 
crime  of  the  sale  of  fresh  bread.  We  look  with  disfavor  upon  suoh  legis- 
lation as  we  do  upon  the  enactment  of  sumptuary  laws.  We  do  not 
even  punish  a  man  for  his  vices,  unless  they  be  practiced  openly,  so  aa 
to  lead  to  the  spread  of  corruption  or  to  breaches  of  the  peace  or  to  publlo 
scandal.  In  brief,  we  give  to  the  individual  the  utmost  possible  amxyunit 
of  personal  liberty,  and,  with  that  guaranteed  Mm,  he  ie  treated  as  a 
person  of  responsible  judgment,  not  as  a  child  in  his  nonage,  and  is  left 
free  to  work  out  his  destiny  as  impulse,  education,  training,  heredity,  and 
environment  direct  him.  So,  while  the  police  power  is  one  whose  proper 
uee  makes  most  XK>tently  for  good,  in  its  undefined  scope,  and  inordinate 
exercise  lurks  no  small  danger  to  the  Republic,  for  tbe  difficulty  w!hich 
is  experienced  in  defining  its  just  limits  and  bounds  affords  a  temptation 
to  the  legislature  to  enoroaidh  upon  the  rights  of  citizens  with  experi- 
mental laws  none  the  less  dangerous  because  well  meant.  We  think 
the  act  under  consideration  gives  plain  evidence  of  such  enciroachment. 
It  is  sought  to  be  upheld  by  the  argument  that  it  is  a  police  regulation^ 
that  it  seeks  to  protect  labor  against  the  oppression  of  capital.  The  peo- 
ple have  passed  the  law;  let  not  the  courts  interfere  with  it.  If  the 
people  are  dissatisfled  they  may  amend  or  repeal  it. 

It  is  not  eaay  to  see  where  or  how  this  law  protects  labor  from  the 
unjust  exactions  of  capital.  A  man's  constitutional  liberty  means  more' 
than  his  personal  freedom.  ,  It  means,  with  many  other  rigMs,  his  right 
freely  to  laibor,  and  to  own  the  fruits  of  his  toil.  It  is  a  curiouB  law  for 
the  protection  of  labor  which  pund^hes  the  laborer  for  working.  Yet 
that  is  precisely  what  this  law  does.  The  laboring  barber,  engaged  in 
a  most  respectable,  useful,  and  cleanly  pursuit,  is  singled  out  from  the 
thousands  of  his  fellows  in  other  employments  and  told  that,  willy  nilly^ 
lie  lEAiall  not  work  upon  holidays  and  Sundays  after  12  o'clock  noooi. 
His  wishes,  tastes,  or  necessities  are  not  consulted.  If  he  labors,  he  i» 
a  criminal.  Such  protection  to  labor,  carried  a  little  further,  would  send 
him  from  the  jail  to  the  poorhouse.  How  comes  it  that  the  legislative 
eye  was  so  keen  to  discern  the  needs  of  the  oppressed  barber,  and  yet  was- 
blind  to  his  toiling  brethren  in  other  vocations?  Steam  car  and  street 
car  operatives  toil  through  long  and  weary  Sunday  hours;  so  do  mill 
and  factory  hands.  There  is  no  Sunday  period  of  rest,  and  no  protection 
for  the  overworked  employes  of  our  daily  papers.  Do  these  not  need 
rest  and  protection?  The  bare  suggestion  of  these  considerations  show 
the  injustice  and  inequality  of  this  law.  In  brief,  whether  or  not  a  gen* 
eral  law  to  promote  rest  from  labor  in  all  businesei  vocations  may  be 
upheld  as  within  the  due  exercise  of  the  police  power  as  imposing  for 
its  welfare  a  needed  period  of  repose  upon  the  whole  community,  a  law 
such  as  this  certainly  can  not.  A  law  is  not  always  general  because  is 
operates  upon  all  within  a  class.  There  must  be  back  of  that  a  substan- 
tial reason  why  it  is  made  to  operate  only  upon  a  class,  and  not  generally 
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upon  all.  As  was  said  in  Passadena  v.  Simpson,  91  Cal.,  238,  27  Pac.,  604: 
^^The  conclusion  is  that,  although  a  law  is  general  and  constitutional  when 
it  applies  equally  to  all  persons  embraced  in  a  claims  founded  upon  some 
natural  or  intrinBic  or  constitutional  distinction,  it  is  not  general  or 
constitutional  if  it  confere  particular  privileges  or  imposes  peculiar  disa- 
bilities or  burdensome  conditions  in  the  exercise  of  a  common  riglit  upon 
a  class  of  persons  arbitrarily  selected  from  the  general  body  of  those 
whose  stand  in  precisely  fthe  same  relation  to  the  subject  of  the  law." 

And  in  Darcy  v.  City  of  San  Jose,  104  Cal.,  642,  38  Pac,  500:  "The 
classification,  however,  must  be  founded  upon  differences  which  are 
either  defined  hy  the  constitution  or  natural,  and  which  will  suggest  a 
reason,  which  might  rationally  be  held  to  justify  the  diversity  of  legis- 
lation." In  the  case  of  our  cities  the  constitution  itself  decrees  a  clas- 
sification by  population,  and  the  differing  exigencies  of  municipal  gov- 
ernment require  that  laws  operating  upon  any  class  should  be  held  gen- 
eral;  otherwise  the  constitutional  scheme  itself  is  overthrown.  But  in 
a  law  such  as  this  no  reason  has  been  or  can  be  shown  why  the  followers 
of  one  useful  and  unobjectionable  employment  should  be  debarred  from 
the  right  to  labor  upon  certain  days,  and  others,  in  like  classes  of  employ- 
ment be  not  so  debarred.  If  it  be  constitutional  to  single  out  one  such 
class,  and  debar  its  members  from  the  right  to  labor  on  one  daj'  in  the 
week,  it  would  be  constitutional  to  prohibit  them  from  following  their 
vocation  upon  six  days  of  the  week.  When  any  one  such  class  is  singled 
out  and  put  under  the  criminal  ban  of  a  law  such  as  this,  the  law  not 
only  is  special,  unjust,  and  unreasonable  in  its  operations,  but  it  works 
an  invasion  of  individual  liberty — the  liberty  of  fi-ee  labor,  which  it  pre- 
tends to  protect.  Here  •  ♦  •  the  designated  class  is  based  ui>on  no 
distinction,  and,  as  is  said  by  Judge  Cooley:  "Everyone  has  a  right  to 
demand  that  he  be  governed  by  general  rules ;  and  a  special  statute  that 
singled  his  case  out  as  one  to  be  regulated  by  a  different  law  from  that 
which  is  applied  in  all  similar  cases  would  not  be  legitimate  legislation, 
but  an  arbitrary  mandate,  unrecognized  by  the  law.''  The  prisoner  is  dis- 
charged. 

Sunday  Labor — Barbers — CoxsTiTUTioxALrry  op  Statute — ^tate  v. 
Granneman,  33  Southicestem.  Reporter^  page  784. — William  (xranneraan 
was  convicted  in  the  St.  I^uis  court  of  criminal  corrections  of  plying  his 
trade  as  a  barber  on  Sunday  in  violation  of  the  act  approved  March  18, 
1805,  and  from  the  judgment  of  said  court  he  appealed  to  the  supreme 
court  of  Missouri. 

The  act  under  which  the  conviction  was  had  reads  as  follows: 

Section  1.  It  slmll  be  a  misdemeanor  for  any  person  to  carry  on  the 
business  of  barbering  on  Sunday. 

Sec.  2.  Anyone  found  guilty  of  violating  the  firat  section  of  this  act 
shall  be  fined  not  less  than  twenty-five  dollars,  nor  more,  than  fifty  dol- 
lars, or  imprisoned  in  the  county  jail  not  less  than  fifteen  nor  more  than 
thirty  days,  or  both,  in  the  discretion  of  the  court. 

January  21,  1890,  the  supreme  court  rendered  its  decision  in  this  case, 
declaring  the  above  act  unconstitutional  and  reversing  the  judgment  of 
the  lower  court.  From  the  opinion  of  said  coui^,  delivered  by  Judge  Bur- 
gess, the  following  is  quottnl: 
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Defendant's  first  contention  i«  that  the  act  of  the  general  assembly^ 
nnder  which  the  conyiction  was  had,  is  in  conflict  with  section  63,  article 
4,  of  the  constitution  of  this  state,  and  therefore  void. 

The  section  of  the  constitution  with  w*hich  it  is  claimed  that  the  law  is 
in  conflict  provides  that  ^^the  general  assembly  shall  not  pass  any  local 
or  special  law.  ♦  ♦  ♦  And  when  a  general  law  can  be  made  appli- 
cable, no  local  or  special  law  shall  be  enacted;  and  whether  a  general  law 
could  have  been  made  applicable  in  any  case  is  hereby  declared  a  judmal 
question,  and  as  such  shall  be  judicially  determined,  without  regard  to 
any  legislative  assertion  on  that  subject." 

Barbering  is  laboring,  and  the  object  of  the  act  is  to  enforce  an 
observance  of  the  Sabbath,  and  to  prohibit  that  kind  of  labor  on  that  day. 
The  policy  of  our  laws  is  to  compel  the  observance  of  Sunday  as  a  day  of 
rest,  and  if  this  may  be  done  by  a  general  law,  applicable  alike  to  all 
classes  and  kinds  of  labor,  then  the  act  falls  within  tiie  inihlbition  of  the 
paragraph  of  the  constitution  quoted,  which  prohibits  the  legislature 
from  passing  any  local  or  special  law,  where  a  general  law  can  be  made 
applicable.  That  a  general  law  prohiiblting  all  kinds  of  labor  on  Sunday 
may  not  only  be  passed,  but  that  we  have  such  a  law  now  upon  our 
statute  book,  is  indisputable.  1  Rev.  St.  1889,  §  3852.  The  fact  thajt 
laboring  on  Sunday  may  be  prohibited  by  proper  legislation,  as  a  polioe 
regulation,  does  not  place  the  act  beyond  or  without  the  inhibition  of  the 
constitution. 

If  the  act  is  valid,  then  wJhy  may  not  the  legislature  by  one  act  pro* 
hibit  the  farmer  from  laboring  on  Sunday,  by  another  a  blacksmith,  and 
00  on  until  all  kinds  of  labor  on  that  day  are  prohibited?  Clearly,  this 
may  be  done  by  a  general  law  embracing  all  kinds  of  labor.  The  object 
of  the  constitution  is  manifest.  It  was  to  prohibit  special  and  local  legis- 
lation, and  to  substitute  general  law  in  place  of  it,  wherever  by  a  gen- 
eral law  the  same  ends  could  be  accomplished.  While  we  recognize  the 
wholesome  rule  that  the  invalidity  of  an  act  of  the  l^slature  passed  in 
conformity  with  the  mandates  of  the  constitution  should  appear  beyond 
a  reasonable  doubt  before  we  assume  to  pronounce  it  void,  there  is  still 
another  rule,  alike  obligatory  on  us,  which  requires  us  to  pronoun<ie  such 
a  law  invalid  w*hen  it  clearly  appears  to  be  so  by  reason  of  its  being  in 
conflict  with  the  constitution.  Our  conclusion  is  that  the  law  is  invalid, 
because  in  conflict  with  the  constitution.  The  judgment  is  reversed,  and 
defendant  discharged. 

Sunday  Labor — Barbbrs — Constitutionality  op  Statute — People  v. 
HavnoTy  4S  Northeastern  Reporter,  page  541. — Henry  J.  Havnor  was  con- 
victed of  carrying  on  the  business  of  a  barber  in  the  city  of  New  York 
after  1  o'clock  p.  m.  on  Sunday  in  violation  of  the  provisions  of  chapter 
823  of  the  acts  of  1895.  The  judgment  of  the  trial  court  was  affirmed 
by  the  appellate  division  of  the  supreme  court  of  New  York,  and  the 
defendant  appealed  to  the  court  of  appeals  of  the  state,  which  rendered 
its  decision  April  14,  1896,  and  affirmed  the  judgments  of  the  lower 
courts.  The  following  is  quoted  from  the  opinion  of  said  court,  which 
was  delivered  by  Judge  Vann: 

The  main  ground  upon  which  the  defendant  asks  us  to  reverse  the 
judgment  against  him  is  that  the  statute  under  which  he  was  convicted 
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is  in  coniliet  with  that  provision  of  the  constitution  which  provides  that 
"No  person  shall  be  deprived  of  life,  liberty  or  property  without  due 
process  of  law."  Const.,  art.  1,  §  6.  The  sitatute  in  question,  entitled 
"An  act  to  regulate  barbering  on  Sunday,"  provide©  that  "any  person  who 
carries  on  or  engages  in  the  business  of  shaving,  hair  cutting  or  other 
work  of  a  barber  on  the  fimt  day  of  the  week  shall  be  deemed  guilty  of  a 
misdemeanor  ♦  ♦  ♦  provided  that  in  the  city  of  New  York  and  the 
village  of  Saratoga  Springs  barber  shops  »  ♦  ♦  may  be  kept  open 
and  the  work  of  a  barber  performed  therein  until  one  o'clock  of  the  after- 
noon on  the  fir&t  day  of  the  week."  Laws  1895,  c.  823.  The  defendant 
claims  that  this  statute  deprives  him  to  a  certain  extent  of  his  "liberty," 
by  preventing  him  from  carrying  on  a  lawful  calling  as  he  wishes,  and 
also  of  his  "property,"  by  preventing  the  free  use  of  hu»  premises,  tools, 
and  labor,  and  thue  rendering  them  less  productive.  It  is  not  daimed 
that  his  occupation  is  of  a  noisy  nature,  or  that  he  so  carried  on  Ms 
business  as  to  disturb  the  peace,  quiet,  and  good  order  of  t-he  neighbor- 
hood, or  that  the  act  for  which  he  was  convicted,  if  done  on  any  day  of 
the  week  other  than  the  first,  or  at  any  hour  of  that  day  prior  to  1  o'clock 
in  the  afternoon,  would  have  been  a  violation  of  the  law.  Nor  is  it 
claimed  that  the  conviction  was  auithorized  by  the  common  law,  or  that 
it  was  based  upon  any  statu/te  except  the  one  above  cited,  and,  indeed, 
the  judgment  of  the  court  of  special  sessions  expressly  refers  to  thait 
act,  and  adjudges  the  defendant  guilty  of  a  misdemeanor  because  he 
violated  its  command. 

The  phrase  "due  process  of  law"  is  not  sati«fied  by  a  judgment  pro- 
nounced, after  an  opportunity  to  be  heard,  by  a  court  of  competent  juris- 
diction, in  accordance  with  the  provisions  of  a  statute,  unless  that 
statute  accords  with  the  provisions  of  the  fundamental  law.  In  a  broad 
sense,  whatever  prevents  a  man  from  following  a  useful  calling  is  an 
invasion  of  his  "liberty,"  and  whatever  prevents  him  from  fi^eely  using 
his  lands  or  chattels  is  a  deprivation  of  his  "property."  Yet,  during 
the  history  of  our  state,  many  laws  have  been  passed  which,  to  some 
extenrt:,  have  interfered  with  the  right  to  liberty  and  property;  but  their 
accord  with  the  constitution  has  seldom  been  questioned,  and,  when 
questioned,  has  been  generally  sustained.  The  power  of  taxation,  the 
right  to  preserve  the  public  health,  to  protect  the  public  morals,  and 
to  provide  for  the  public  safety,  may  interfere  somewhat  with  both  lib- 
erty and  property,  yet  proper  statutes  to  effect  these  ends  'have  never 
been  held  to  invade  the  guaranties  of  the  constitution.  While  the  con- 
finement of  the  insane  or  of  those  afflicted  with  contagious  diseases 
infringes  upon  personal  liberty,  and  the  destruction  of  buildings  to  pre- 
vent the  spread  of  fire,  the  exercise  of  the  power  of  eminent  domain, 
and  the  prevention  of  cruelty  to  animals  encroach  upon  the  right  to 
property,  still  the  proper  exercise  of  these  powers,  under  the  authority 
of  the  legislature,  although  constant  and  known  of  all  men,  gives  rise 
to  no  question  of  moment  under  the  constitution.  The  sanction  for 
these  apparent  trespasses  upon  private  rights  is  found  in  the  principle 
that  every  man's  liberty  and  property  is,  to  some  extent,  subject  to  the 
general  welfare,  as  each  person's  interest  is  presumed  to  be  promoted 
by  that  which  promotes  the  interest  of  all.  Dependent  upon  this  prin- 
ciple is  the  great  police  power,  so  universally  recc^nized,  but  so  diffl- 
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cult  to  define,  wihieh  guards  the  health,  the  welfare,  and  the  safety  of 
the  public.  While  this  power  may  not  be  employed  ostensibly  for  the 
common  good,  but  really  for  an  ulterior  purpose,  when  its  object  and 
effect  are  manifestly  in  the  public  interest,  as  was  eaid  in  the  Jacobs 
case,  "it  i«  very  broad  and  oomprehensive,  and  ♦  ♦  ♦  under  it  the 
conduct  of  an  individual  and  the  use  of  property  may  be  regulated  so  as 
to  interfere,  to  some  extent,  with  the  freedom  of  the  one  and  the  enjoy- 
ment of  the  other."  In  the  exercise  of  this  power  the  legislature  has  the 
right,  generally,  to  determine  what  laws  are  needed  to  preserve  the  puiblio 
health  and  protect  the  public  safety,  yet  its  discretitm  in  this  respect 
is  not  wholly  without  limit,  for  our  courts  have  been  steadfast  in  hold- 
ing that  the  statute  must  have  some  relation  to  the  general  welfare;  that 
the  purpose  to  be  reached  must  be  a  public  purpose,  and  that  "the  law 
mufit  in  fact  be  a  police  law."  Thu-s  it  has  been  held  that  "an  act  to 
improve  the  public  health  by  prohibiting  the  manufacture  of  cigars  and 
preparation  of  tobacco  in  any  form  in  tenement  houses  in  certain  caBes" 
(Laws  1884,  c.  272)  was  un'constitutional,  because  it  did  not  tend  to  pro- 
mote the  public  health,  and  that  this  was  not  the  end  actually  aimed 
at.  For  the  same  reason  "an  act  to  prevent  deception  in  sales  of  dairy 
products"  (Laws  1884,  c.  202)  was  declared  to  conflict  with  the  con- 
stitution, as  it  absolutely  prohibited  an  innocent  industry  that  was  not 
fraudulently  conducted,  solely  for  the  reason  that  it  competed  with 
another,  and  might  reduce  the  price  of  an  article  of  food.  In  a  recent 
case  an  act  prohibiting  the  sale  of  any  article  of  food,  ui>on  the  induce- 
ment that  something  would  be  given  to  the  purchaser  as  a  premium  or 
reward  (Laws  1887,  o.  691),  was  held  to  be  an  unauthorized  invasion  of  the 
rights  0*  property  and  an  improper  exercise  of  the  i>olice  power  of  the 
state.  It  was  expressly  declared  in  that  case  that  the  courts  must  be 
aible  to  see,  upon  a  perusal  of  the  enactment,  that  there  is  some  fair,  just, 
and  reasonable  connection  between  it  and  the  common  good,  and  that, 
nnless  sU'Ch  relation  exists,  the  statute  cannot  be  upheld  as  an  exercise 
of  the  police  i>ower.  Subject,  however,  to  the  limitation  that  the  real 
object  of  the  statute  must  appear,  ux>on  inspection,  to  have  a  reasonable 
connection  with  the  welfare  of  the  public,  the  exercise  of  the  police 
power  by  the  legisla/ture  is  well  established  as  not  in  conflict  with  the 
constitution.  When  thu^  exercised,  even  if  the  effect  is  to  interfere  to 
some  extent  with  the  use  of  property  or  the  prosecution  of  a  lawful  pur- 
snit,  it  is  not  regarded  as  an  appropriation  of  property  or  an  encroach- 
meiht  upon  liberty,  because  the  preservation  of  order  and  the  promotion 
of  the  general  welfare,  so  essential  to  organized  society,  of  necessity 
involve  some  sacrifloe  of  natural  rights. 

The  vital  question,  therefore,  is  whether  the  real  purpose  of  the  statute 
under  consideration  has  a  reasonable  connection  with  the  public  health, 
welfare,  or  safety.  The  abject  of  the  act,  as  gathered  from  its  title  and 
text,  was  to  regulate  the  prosecution  of  a  particular  trade  on  Sunday,  by 
prohibiting  it  from  being  carried  on  as  a  business  on  that  day,  except 
in  two  localities^  to  which  the  prohibition  applies  only  after  a  certain 
hour.  It  does  not  require  the  observance  of  the  Sabbath  as  a  holy  day, 
or  in  any  sense  as  a  religious  institution,  as  is  evident  from  the  fact  that 
the  entire  day  is  left  open  to  all  secular  employments  but  one,  and  a  part 
of  the  day,  in  certain  places,  to  that.    There  is  nothing  in  the  act  to 
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prevent  the  defendant  fpom  carrying  on  his  trade  "in  any  maimer  or  in 
any  place  that  he  pleaflea  He  is  simply  prohibited  from  carrying  on  that 
trade  upon  Sunday."  The  peculiar  character  of  the  first  day  of  the  week, 
not  simply  on  account  of  the  obligations  of  religion,  but  as  a  day  of  rest 
and  recreation,  has  been  recognized  for  time  out  of  mind  both  by  the 
legislature  and  the  courts,  statutes  passed  upon  the  subject  while  we 
were  a  colony  of  Great  Britain,  as  well  as  under  the  various  constitutions 
in  force  since  our  organdzatiom  as  a  state,  have,  so  far  as  appears,  been 
uniformly  enforced  by  the  courts.  Similar  laws  in  other  states,  and 
especially  those  which  require  the  closing  of  places  of  business  on  Sun- 
day, have  generally  been  sustained. 

While  questions  have  been  raised  as  to  noiseless  and  inoffensive  occu- 
pations that  can  be  carried  on  by  one  individual  without  requiring  the 
services  of  others,  as  well  as  to  persons  who  observe  the  seventh  instead 
of  the  first  day  of  the  week,  still  the  rule  is  -believed  to  be  general 
throughout  the  Union,  although  not  generally  enforced,  that  the  ordi- 
nary business  of  life  shall  be  suspended  on  Sunday,  in  order  that  thereby 
the  physical  and  moral  well  being  of  the  people  may  be  advanced.  The 
inconvenience  to  some  is  not  regarded  as  an  argument  against  the  con- 
stitutionality of  the  statute,  as  that  is  an  incident  to  all  general  laws. 
Sunday  statutes  have  been  sustained  as  constitutional  almost  without 
exception;  the  most  notable  instance  to  the  contrary  (Ex  parte  New- 
man, 9  Cal.,  602),  decided  by  a  divided  court  in  an  early  day  in  Califor^ 
nia,  having  been  subsequently  overruled  by  the  courts  of  that  state 
(Ex  parte  Andrews,  18  Cal.,  685;  Ex  parte  Koser,  60  Cal.,  202).  The 
leading  case  in  our  own  state  upon  the  subject  is  that  of  LindenmuUer 
i;.  People  (33  Barb.,  548),  in  which  Judge  Allen  discussed  the  common 
law,  as  well  as  legislation  affecting  the  Sabbath,  with  great  force  and 
^clearness.  He  held,  in  substance,  thait  the  body  of  the  constitution 
recognizes  Sunday  as  a  day  of  rest,  and  an  instiution  to  be  respected, 
T>y  not  counting  it  as  a  part  of  the  time  allowed  to  the  governor  for 
^examining  bills  submitted  for  his  approval;  that  the  Sabbath  exists  as 
a  day  of  rest  by  the  common  law,  without  the  necessity  of  legislative 
.  action  to  establish  it ;  and  that  the  legislature  has  the  right  to  regulate 
its  observance  as  a  dvil  and  political  institution.  That  case  was 
expressly  approved  in  Neuendorff  v.  Duryea  (69  N.  Y.,  557,  561,  563),  and 
was  referred  to  as  one  "which  has  never  been  questioned  in  a  court  of 
higher  or  equal  authority,"  and  "as  declaring  the  law  of  this  State." 
It  was  cited  wifli  approval  in  People  v.  Moses  (140  N.  Y.,  214,  215;  36 
:n.  E.,  499),  where  Judge  Earl,  speaking  for  a  majority  of  the  court,  said: 
"The  Chiistian  Sabbath  is  one  of  the  civil  institutions  of  the  state, 
:and  that  the  legislature,  for  the  purpose  of  promoting  the  moral  and 
physical  well  being  of  the  people,  and  the  peace,  quiet,  and  good  order 
-of  society,  has  authority  to  regulate  its  observance  and  prevent  its 
desecration  by  any  appropriate  legislation,  is  unquestioned."  While 
works  of  charity  and  necessity  have  usually  been  excepted  from  the 
effect  of  laws  relating  to  the  Sabbath,  and  sometimes,  also,  those  per- 
sons who  keep  another  day  of  the  week,  still  quiet  pursuits  have  aot, 
even  when  they  can  be  carried  on  without  the  labor  of  others,  becaose 
general  respect  and  observance  of  the  day,  so  far  as  practi<»ble,  have 
been  deemed  essential  to  the  interest  of  t^e  public,  including  as  a  part 
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thereof  those  who  prefer  not  to  keep  the  day,  as  their  health  and  morals 
are  entitled  to  protection,  even  against  their  will,  the  same  as  thoee  of 
any  other  class  in  the  oommnnity.  According  to  the  common  jadgnvent 
of  civilized  men,  public  economy  requires,  for  sanitary  reasons,  a  day 
of  general  rest  from  labor,  and  the  day  naturally  selected  is  that  regairded 
as  sacred  by  the  greatest  number  of  citizens,  as  this  causes  the  least 
inconvenience  through  interference  with  business.  (LindenmuUer  v.  Peo- 
ple, supra.) 

It  is  to  the  interest  of  the  Bta/te  to  have  strong,  robust,  healthy  otti- 
sens,  capable  of  self  support,  of  bearing  arms,  and  of  adding  to  the 
resources  of  the  country.  Laws  to  effect  this  purpose,  by  protecrtiiig 
the  citizen  from  overwork,  and  requiring  a  genersd  day  of  rest  to  restsre 
his  str^igth  and  to  preserve  his  health,  have  an  obvious  conineetion  with 
the  public  welfaire.  Independent  of  any  question  relating  to  morals  or 
religion  the  physical  welfare  of  the  citizen  is  a  subject  of  suoh  primary 
importan.ee  to  the  E^te,  and  has  such  a  direct  relation  to  the  geiieml 
good,  as  to  make  laws  tending  to  promote  that  object  proper  under  tbe 
police  power,  and  hence  valid  under  the  constitution,  whidi  '*preBup- 
poses  its  existence,  aind  is  to  be  construed  with  reference  to  that  fact." 
(Village  of  Carthage  v.  Frederick,  122  N.  Y.,  268,  273;  25  N.  E.,  480.) 
The  statute  under  discussion  tends  to  effect  this  result,  because,  it  requires 
persons,  engaged  in  a  kind  of  business  that  takes  many  hours  each  day, 
to  refrain  from  carrying  it  on  during  one  day  in  seven.  This  affords  an 
opportunity,  recurring  at  regular  intervals,  for  rest,  needed  both  by  the 
employer  and  the  employed,  and  the  latter,  at  least,  may  not  have  the 
power  to  observe  a  day  of  rest  without  the  aid  of  legislation.  As  Mr. 
Tiedeman  says,  in  his  work  on  Police  Powers:  "If  the  law  did  not  inter- 
fere, the  feverish,  intense  desire  to  acquire  wealth,  ♦  ♦  ♦  inidtinig  a 
relentless  rivalry,  and  competition,  would  ultimately  prevent  not  only 
the  wage  earners,  but  likewise  the  capitalists  and  employers  themselves, 
from  yielding  to  the  warnings  of  nature,  and  obeying  the  instinct  of 
self-preservation,  by  resting  periodically  from  labor."  (Tied.  Ldm.,  181.) 
As  barbers  generally  work  more  hours  each  day  than  most  men,  the 
legislature  may  well  have  concluded  that  legislation  was  necessary  for 
the  protection  of  their  health.  We  think  that  this  statute  was  intended 
and  is  adapted  to  jxromote  the  public  health,  and  thereby  to  serve  a  pub- 
lic purpose  of  the  utmost  importance,  by  promoting  the  observance  of 
Sunday  as  a  day  of  rest.  It  follows,  therefore,  that  it  does  not  go  beyond 
the  Hmits  of  legislative  power  by  depriving  anyone  of  liberty  or  property 
within  the  meaning  of  the  constitution. 

The  learned  counsel  for  the  defendant,  however,  criticises  the  act  in 
question  as  class  legislation,  and  claims  that  it  is  invalid  under  the  four- 
teenth amendment  to  the  oonstitution  of  the  United  States,  because  it 
denies  to  barbers  who  do  not  reside  in  New  York  or  Saratoga  the  equal 
I>rotection  of  the  laws.  That  amendment  does  not  relate  to  territorial 
arrangements  made  for  different  portions  of  a  State,  nor  to  legislation 
which;  in  carrying  out  a  public  purpose,  is  limited  in  its  operation,  but^ 
within  the  sphere  of  its  operation,  affects  alike  all  persons  similarly  situ- 
ated. It  was  not  designed  to  interfere  with  the  exercise  of  the  police 
power  by  the  state  for  the  protection  of  health,  or  the  preservaition  of 
morals.     The  statute  treats  all  barbers  alike  within  the  same  localities, 
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for  none  can  work  on  Sunday  ouitside  of  New  York  and  Saratoga,  but  all 
may  work  in  those  places  until  a  certain  hour.  All  are,  therefore,  treated 
alike  under  like  circumstances  and  conditions,  both  in  the  privileges  con- 
ferred and  in  the  liabilities  imposed.  (Hayes  v.  Missouri,  120  U.  S.,  68;  7 
Sup.  Ot.,  350.)  As  was  said  by  the  learned  appellate  division  in  deciding 
this  case:  ''If  the  legislature  has  power  to  regulate  the  observance  and 
prevent  the  desecration  of  the  Sabbath,  it  has  the  power  to  say  what  acts 
in  the  different  localities  of  the  staite  it  is  necessary  to  prohibit  to  accom- 
plish this  purpose.  It  is  quite  conceivable  that  an  act  in  one  locality, 
thickly  settled,  should  be  prohibited  which  in  sparsely  settled  districts  of 
the  state  oould  be  allowed,  and  for  this  reason  an  act  might  be  objection- 
able in  one  district,  but  not  in  another.  All  of  these  regulations  have  in 
view  the  proper  observance  of  the  day,  and  are  within  the  discretion  of 
the  legislature." 

We  think  that  the  statute  viola^tes  no  provision  of  either  the  federal 
or  state  oonsrtitution,  and  that  the  judgment  appealed  from  «(hould,  there- 
fore, be  affirmed. 

This  case  was  decided  by  a  divided  court,  and  strong  dissenting  opin- 
ions were  delivered  by  Judges  Gray  and  Bartlett. 


DECISIONS  UNDER  COMMON  LAW. 

Employbbs*  Liability. — In  the  case  of  Burke  et  al.  i?.  Anderson,  the 
United  States  circuit  court  of  appeals,  seventh  circuit,  on  October  7, 1895, 
affirmed  the  judgment  of  the  United  States  circuit  court  for  the  western 
district  of  Wiflcon<8in,  by  which,  f 4,000  damages  were  awarded  T.  Knat 
Anderson  for  personal  injuries  caused  by  an  exploision  of  dynamite  under 
the  following  circumstances:  Matthew  C.  Burke  was  a  contnactor, 
engaged  in  making  a  roadbed  for  a  railroad,  and  his  co-defendant,  John 
Burke,  had  sole  charge  of  the  work  for  him  as  general  manager  and  super- 
intendent. T9ie  work  was  carried  on  by  blasting  the  frozen  ground 
with  dynamiite  and  other  explosives  and  afterwards  breaking  it  up  with 
picks,  John  Burke  having  personal  charge  of  the  blasting.  Anderson,  a 
common  la.borer,  unfamiliar  with  the  use  of  expl«oisives,  was  hired  by 
John  Burke  and  iset  to  work  digging  with  a  pick  at  a  spot  wlhere  the 
blasting  ihad  been  done  the  day  before,  without  warning  or  knowledge 
of  possible  danger.  Anderson  was  injured  by  an  explosion  caused  by 
striking  with  his  pick  a  piece  of  dynamite  remaining  from  the  blaat, 
which  was  found  to  /have  been  negligently  conducted. 

The  court  held  that,  as  Matthew  C.  Burke  had  created  the  risk  due  to 
the  presence  of  explosives  for  ihis  own  purposes,  and  was  bound  not  only 
to  exercise  the  utmost  care  and  every  aivailable  precaution  against  possi- 
ble Injury  to  the  workmen,  but  to  give  them  warning  of  the  risk,  and  as 
Anderson  was  ignorant  of  the  risk  when  he  undertook  the  work  of  dig- 
ging, Burke  was  liaible  to  him  for  the  injury  suffered. 

The  decision  delivered  by  Judge  Seaman,  as  reported  in  volume  69 
of  the  Federal  Reporter,  x>age  814,  is  based  on  the  following  reasoning: 


FOURTEBNTH    ANNUAL    REPORT.  428 

The  quefstion  in  this  caise  upon  wihiioh  the  liability  of  the  primcipal 
defendant,  Matthew  C.  Burke,  depends,  is  this:  Wihat  is  the  rule  of  oare 
to  be  applied  to  an  employer  of  liabor  who  u«es  explosives  or  other  dan- 
gerous means  in  the  prosecution  of  the  work  in  wiu«ch  the  laborer  is 
engaged?  The  liability  of  Ma.tthew  C.  Burke  is  asserted  on  the  doctrine 
of  respondeat  superior,  and  based  upon  the  alleged  negligence  of  John 
Borke  (1)  in  so  carrymg  on  the  blasting,  or  using  the  dynamite  and  pow- 
der, that  an  unexploded  portion  was  left  in  the  ground;  and  (2)  in  send- 
ing the  plaintiff  into  the  place  Vhere  this  danger  lurked,  without  warning 
of  its  existence  and  without  sufficient  precaution's  to  guard  against 
injury.  The  counter  proposition,  on  wM'oh  Matthew  C.  Burke  claims 
exemption  from  any  liability,  is  suibstantially  this:  That  the  work  of 
blasting  and  removing  any  unexploded  charge  was  "not  the  pergonal 
duty  of  the  master,  but  only  the  "work  of  an  operative,"  and  consequently 
any  negligence  therein  of  John  Burke  was  in  the  character  of  fellow- 
servant,  a  risk  assumed  by  the  plaintiff,  whi-dh  precludes  recovery 
again49t  the  master. 

This  conflict  must  be  resolved  in  accordance  with  the  general  rule  which 
is  clearly  pronounced  in  the  recent  decision  by  the  supreme  court  of 
the  United  States  in  the  case  of  Mather  v.  Rillston  (156  U.  S.,  391).  In 
affirming  the  judgment,  the  court,  speaking  unanimously  through  Mr. 
Justice  Field,  'states  the  doctrine  applicable  here: 

"All  occupations  prodnidLng  artioles  or  works  of  necessity,  utility,  or 
convenience  ma.y  undoubtedly  be  'oairried  on,  and  comrpetent  pensons^ 
familiar  with  the  business,  and  having  sufficient  skill  therein,  may  prop- 
erly be  employed  upon  them*;  but  in  such  cases,  where  the  occupation  is 
attended  with  danger  to  life,  body,  or  limb,  it  is  incunubent  on  the  promo- 
ters thereof  and  the  employers  of  others  thereon  to  take  all  reasonable 
and  needed  precautions  to  secure  safety  to  the  persons  engaged  in  their 
prosecution;  and  for  any  negligence  in  this  respect,  from  whioh  injury 
follows  to  the  persons  engaged,  the  promoters  or  the  employers  may  be 
held  responsible  and  mulcted  to  the  extent  of  the  injury  inflicted.  The 
explosive  ntatuTe  of  the  materials  Uised  in  this  case  ♦  ♦  ♦  was  well 
known  to  the  employers,  and  was  a  comtinuing  admonition  to  them  to 
take  every  precaution  to  guard  against  explosion®.  Occupations,  how- 
ever important,  which  can  not  ibe  conducted  without  necessary  danger 
to  life,  body,  or  limb,  should  not  be  prosecuted  at  all  without  all  reason- 
able precautions  against  suich  dangers  afforded  by  scienoe.  The  neoes^ 
sary  danger  attending  them  slhould  operate  as  a  prohibition  to  their  pur- 
suit without  swch  safeguards.  *  *  *  If  an  occupation  attended  with 
danger  can  be  prosecuted  by  proper  precautions  without  fatal  resultSi 
suich  precautions  must  be  taken  by  the  promoters  of  the  pursuit  or 
employers  o»f  laborers  thereon.  Liaibility  for  injuries  following  a  disre- 
gard of  such  precautions  will  otherwise  be  incurred,  and  this  fact  should 
not  be  lost  sight  of.  Bo,  too,  if  pennons  engaged  in  dangerous  oocupationfl 
are  not  informed  of  the  accompanying  dangers,  by  the  promoters  thereof, 
or  by  the  employers  of  laborers  thereon,  and  siioh  laborers  remain  in 
ignorance  of  the  dangers  and  suffer  in  consequence,  the  employers  will 
also  be  dhargeable  for  the  injuries  sustained." 

In  the  case  at  bar  the  only  explicable  cause  of  injury  to  the  plaintiff 
was  the  presence  in  the  ground  of  some  remnant  of  the  explosives  whicih 
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had  been  em<plojed  in  blai&tiiig.  The  danger  was  not  iniherent  in  Ms  work; 
was  not  one  to  be  amticipated  in  the  labor  witih  ipiick  and  spade  in  a 
gravel  cut  for  wiMdh  ihe  was  hired;  it  was  not  of  natural  or  purely  aooi- 
dental  origin,  but  was  produoed  bj  the  act  or  requiremient  of  the  master 
in  using  a  dangerous  agency  to  advance  his  undertaking.  Except  for  the 
explosive  majterials  carried  there  tor  the  master's  purpoeeB,  the  plaintifiP 
oould  ihave  worked  safely  in  the  place  to  whiidh  Ihe  was  assigned.  The 
testimony  is  undisputed  that  he  'bad  enga^^d  in  the  work  only  three 
days  before,  had  no  experience  in  or  knowledge  of  the  use  or  danger  of 
explosives  thus  employed,  and  had  no  information  or  isuspicion  that 
daj^ger  was  incurred  by  dogging  in  this  ground.  He  obeyed  the  express 
order  of  the  superintendent  to  ^iter  and  'work  there,  relying,  as  he  had  a 
right  to  rely,  ui>on  the  implied  assurance  of  'the  master  that  the  place 
was  reasonajbly  safe;  that  there  was  no  other  danger  there  ''than  suoh 
as  was  obvious  and  necessary."  Tbe  master  provides  the  plaice  for  his 
servants  to  work,  and  if  his  acts  create  special  danger,  Jie  is  not  idone 
chargeable  with  the  positive  duty  to  exercise  the  utmost  care  and  every 
available  precaution  against  possible  injury  to  those  w'ho  are  to  work 
there;  but  if  danger  impends  notwithstanding  the  precautions  taken,  he 
is  further  obligated  to  give  due  information  and  timely  wajming  to  those 
in  his  servi-ce  who  are  ignorant  of  its  extent  before  calling  upon  them 
to  incur  the  risk. 

In  respect  of  the  employment  of  the  plaintiff  and  the  directions  for  his 
work,  it  is  unquestionable  and  conceded  that  lAie  superintendent  repre- 
sented the  master  as  vice^principal.  In  the  same  relation  hie  is  charge- 
able with  knowledge  of  the  danger  in  using  explosives,  and  with  &e 
duty  to  protect  employes  and  notify  them  of  risk.  If  the  plaintiff  was 
not  informed  of  the  peril  wMch  compliance  with  the  order  involved,  or 
it  was  not  clearly  appairent,  the  risk  thus  created  can  not  be  held  to 
have  been  oontemplated  in  the  serviice  in  whicih  he  was  engaged,  and 
therefore  it  was  not  one  assumed  by  ihim  in  his  employment.  The 
instructions  requested  on  behalf  of  the  principal  defendanft,  and  the 
theory  of  the  w'hole  defense  as  well,  rest  upon  the  claim  that  the  opera- 
tion of  blasting  was  oommon  labor,  and  not  the  work  of  a  superinitendent 
or  vice-principal;  that  its  performance  by  the  sui)erintendent  was  in 
the  ohara)cter  of  a  fellowiservant,  and  the  master  was  not  liable  for  any 
B^lect  therein  beyond  the  exercise  of  ordinary  care  in  selecting  his 
servants.  In  the  same  oonnection  it  is  argued  that  the  use  and  care  of 
ihe  explosives  was  not  a  personal  duty  of  the  master. 

It  is  sufQcient  that  ithe  risk  was  ^created  by  the  master  or  for  his  pur- 
poses; that  there  is  legitimate  finding  by  the  jury  of  negligence  on  the 
part  of  those  engaged  in  the  performance,  causing  the  injury;  and,  flnaJly, 
tbat  the  plaintiff  was  igniorant  of  the  risk,  and  'had  not  assumed  it.  The 
doctrine  which  exempts  the  master  from  liability  arijdng  out  of  the 
negligence  of  fellow-servants  is  bas^  upon  the  assumption  by  the  ser- 
yant  of  the  (Hrdinary  risks  of  'his  employment,  in  which  tdie  negligence 
of  fellow-servants  is  included,  but  it  Ihas  no  application  to  risl»  which 
aie  not  contemplated  by  him  in  entering  upon  the  service,  and  certainly 
can  not  govern  for  this  extraordinary  risk  interposed  by  the  master 
witfLOot  warning. 


FOURTEENTH  ANNUAL  REPORT.  i26 

Blagkustino. — In  the  United  Statee  drcuit  court,  southern  district  of 
Florida,  on  Januaiy  21,  1896,  in  the  case  of  W.  E.  Willertit  v.  JaokBon- 
yille,  St.  Johns  and  Indian  Biyer  Baili^oad  Oomipany,  a  jury  awarded 
WUlett  the  «uan  of  f  1,700  a«  damages  against  the  raili^oad  company  for 
blacklisting  him,  ii^oh  amount,  together  with  the  oosts  in  the  case,  the 
OGHxpanj  paid. 

From  iniflormation  fumiiShed  the  Department  of  Labor  by  the  >clerk 
of  the  court  in  wlii<ah  the  case  was  tried,  the  facts  upon  which  the  suit 
was  based  appear  to  haye  been  as  follows:  Willett,  w^le  employed  as  a 
eonductor  by  the  dfefendant  company,  sought  employment  on  another 
railroad,  the  Sayannali,  Florida  and  Western  (formerly  the  Boath 
Florida).  He  was  notified  that  employment  would  be  giyen  iiim,  and 
directed  to  report  for  duty  immediately,  and  passes  were  seat  Mm  to 
enable  him  to  go  oyer  the  iH)ad  of  the  Sayannah,  FlH>rida  and  Western 
Bailroad  Company  and  learn  the  Mute  before  entering  regularly  nyon 
the  duties  of  his  new  position.  He  at  once  telegraphedto  theproperofflcial 
o<  the  J^acksonyille,  >St.  Jodms  and  Indian  Biyer  Bailtoad  Oomipany, 
asking  to  be  relleyed  from  dnty  at  a  certain  station,  but  was  requested  by 
the  icompany  to  remain  in  its  employ  az^  take  out  another  train.  He 
flnished  the  run  *he  was  then  making  and  made  the  return,  run,  tele- 
grapUng  the  <rf&cial  that  >he  would  leaye  the  employ  of  the  company  upon 
arrival  at  its  terminus,  which  ihe  did,  and  proceeded  to  go  oyer  the  line 
of  the  Bayaimaih,  Florida  and  Western  Bailroad  Gknupany  to  learn  the 
route. 

Before  he  ihad  finished  the  preliminary  trip  he  receiyed  a  tel^ram 
fpom  the  ofQcers  of  the  last-niamied  company  directing  him  to  ''come 
baick."  He  complied  with  this  order,  and'  upon  retumiDg  was  informed 
that  he  could  not  be  employed.  He  subsequently  ascertained  tbe  reason 
for  this  refusal  to  employ  him  to  haye  been  that  the  superintendent  of 
the  company  whose  service  he  had  left,  had  written  a  letter  to  the  superin* 
tendent  of  the  company  whose  seryice  he  was  about  to  enter,  cautioning 
him  against  Willett,  who,  the  letter  stated,  had  left  their  employ  with 
certain  charges  pending  against  him. 

19ie  principal  defense  ot  the  railpoad  company  was  that  the  letter  was 
a  personal  <one,  and  not  written  oiftcmliy,  but  this  defense  was  of  no 
ayail,  and,  as  before  'stated,  Mr.  Willett  successfully  prosecuted  his  suit 
against  the  company  whose  superint^ident  'had  prevented  ihis  empl<^- 
ment  by  another  company. 

Bo  far  as  the  Department  of  Labor  is  adyised,  this  is  the  first  case  of 
the  kind  eyer  tried  in  the  United  States  in  which  an  award  of  damages 
has  been  made  and  paid  for  blacklisting. 

Emplotbrs'  Liability. — ^Tlhe  supreme  judicial  court  of  Massachusetts 
decided  on  Noyemiber  29,  1896,  in  the  case  of  O'Connor  v.  Bich,  that  a 
master,  haying  furnished  suitable  materiial,  is  not  responsible  for  injuries 
to  a  servant  resulting  f  nom  the  n^ligence  of  another  servant  in  patting 
a  defectlye  plank  into  a  scaffold,  though  the  scaffold  was  erected  and 
the  defectiye  plank  placed  therein  b^ft^rethe  injured  servant  entered  the 
master^  service. 
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The  facts  in  the  case  are  stated  in  the  opinion  of  tlie  court  which  waa 
delivered  by  Judge  Knowlton.  Said  decision  is  pudi^lished  in  volume  42 
of  the  Northeastern  Reporter,  page  111,  and  is  as  follows: 

The  plaintiflf  fell  and  was  injured  by  i-eason  of  the  breaking  of  a  plank 
tn  a  temporary  staging  on  which  he  was  working  in  jthe  defendant's  build- 
ing. It  is  not  disputed  that  tihe  staging  was  of  a  kind  the  <x>n«tru'ction  of 
whidh  is  ordinarily  left  to  the  servant®  of  the  builder,  and  that  the  duty 
of  the  nuajBter  oon<ierning  it  was  iperformed  if  he  fumighed  a  sufficient 
fiupply  of  suitable  materials  from  whic*)!  to  cons>truict  it.  In  this  ^case 
there  was  unconjtradicted  evidence  that  there  were  plenty  of  planka 
furnished  by  the  deifendant  from  which  to  build  the  jstaging,  and  the 
negligence,  if  there  was  any,  was  on  the  part  of  the  workmen  who  put 
the  planks  in  place,  in  takmg  one  which  was  not  adapted  to  (suoh  a  use. 
Upon  these  facts,  if  the  plaintiff  'had  been  in  the  defendaiiit'<8  service  at 
the  time  when  the  staging  was  built,  it  would  be  very  elear  that  he  could 
not  maintain  'bis  claim. 

But  it  appears  that,  although  ihe  ihad  previously  worked  for  a  consid- 
erable time  upon  the  building,  (he  was  away  working  for  another  person 
four  days  before  the  day  of  the  accident,  and  this  >staging  was  erected  a 
day  or  two  before  ihis  laAt  engiagement  in  the  defendaiit's  service  began. 
Under  these  circunustanK^es,  the  question  is  whether  the  defendant  is 
liable  to  ihim  for  the  previous  negligence  of  a  aervant  in  doing  work 
which  may  properly  be  imtruisted  to  servants.  We  are  of  opinion  that  am 
employer,  under  such  circum<stances,  owes  one  who  is  about  to  enter  'his 
service  no  duty  to  inspect  all  the  work  wMch  has  been  done  by  his  •ser- 
vants previously,  and  which  ordinarily  may  be  intrueted  to  them^  without 
liability  .to  their  fellow-servants  for  their  negligence.  If  he  owes  no  suoh 
duty,  the  risk  of  accident  from  previoue  negligence  of  servants  in  their 
own  field  is  one  of  the  ordinary  risks  of  the  business  which  the  employ^ 
assumes  by  virtue  of  ihis  contract  on  entering  the  service. 

Strikes,  Conspiracy,  Labor  Combinations  not  Unlawful. — In  the 
circuit  court  of  Greene  county,  Ind.,  Benjamin  F.  Watson  recovered 
damages  in  an  action  again-st  Thomas  Cleniitt  and  others  for  Ihaving  been 
driven  from  ihis  employment  as  workman  in  a  coal  mine  by  an  alleged 
wrongful  conspiracy  anuong  other  workmen  in  ^the  mine,  who  agreed 
with  each  other  not  to  work  wiUh  Mm  and  to  quit  work  unless  he  was 
di<scharged,  pursuamt  to  wihioh  they  did  quit  work  upon  their  employer's 
refusing  to  discharge  Watson,  by  reason  whereHrf  the  buisiness  was  sus- 
pended and  he  was  thrown  out  of  work. 

Tlhe  defendants  appealed  to  the  appellate  court  of  Indiana,  whieb 
tribunal  reversed  the  decision  of  the  circuit  court  and  'held  thait  su-ch  a 
comibination  among  workmen  is  not  actionable  In  the  absenoe  of  malice, 
intimidation,  or  violence,  or  evidence  that  they  were  bound  to  oomtinue 
work,  or  that  the  employer  was  obliged  to  retain  the  plaintiff  in  his 
service. 

The  opinion  of  the  appellate  court,  delivered  by  Chief  Justice  Gavin 
Decem'ber  10,  1895,  i»  published  in  full  in  volume  42  of  the  Northeastern 
Reporter,  page  367.  In  the  course  of  the  opinion  it  is  «aid : 

While  it  is  true  that,  under  all  civilized  form-s  of  government,  every 
man  surrenders  for  the  general  good  a  certain  amount  of  that  absolute 
freedom  of  action  which  may  adhere  to  the  individual  in  an  independent 
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or  natural  state,  yet,  under  our  infititutions,  it  is  a  cardinal  principle  that 
eaoh  man  retains  the  greatest  freedom  of  action  oomnpatible  witli  the 
general  welfare.  The  right  to  control  his  own  labor,  and  to  bestx>w  or 
withhold  it  wihere  he  will,  belongs  to  every  man.  Even  though  he  be 
under  contract  to  render  services,  the  courts  will  not  interfere  to  compel 
him  to  -specifically  perform  them.  (Arthur  v.  Oakes,  11  C.  C.  A.,  209;  63 
Fed.,  310.) 

So  far  as  appears  by  these  instructions  [of  the  circuit  court  to  the 
jury]  none  of  the  appellants  were  under  any  continuing  -contract  to  labor 
for  their  employer.  Ea^di  one  could  have  quit  without  incurring  any 
civil  liability  to  him.  What  each  ome  could  rightfully  do  certainly  all 
could  do  if  they  so  desired,  especially  wQien  their  concerted  action  was 
taken  peaceably,  without  any  threats,  violence,  or  attempts  at  intimid- 
ation. There  is  no  law  to  comipel  one  man  or  any  body  of  men  to  work 
for  or  with  another  who  is  personally  obnoxious  to  them.  If  they  can  not 
be  by  law  com/pelled  to  work,  I  am  wholly  unaJble  to  see  ihow  they  can 
incur  any  personal  liability  by  simply  ceasing  to  do  that  wM'oh  they  have 
not  agreed  to  do,  and  for  »tflie  performance  of  which  they  are  under  no 
obligation  whatever. 

Under  our  law  every  workman  assumes  many  risks  arising  from  the 
incompetenoy  or  negligemce  of  his  fellow-workimen.  It  would  be  an 
anomalous  doctrine  to  hold  that  after  his  fellows  have  concluded  that  he 
was  not  a  safe  or  even  a  desirable  oompianion  they  must  oou'tinue  to  work 
with  him  under  tihe  penalty  of  paying  damages  if  by  their  refusal  to  do 
so  the  works  are  for  a  time  stopped  and  he  thrown  out  of  employment. 
We  can  not  believe  it  to  be  in  accordance  with  the  spirit  of  our  institu- 
tions  or  the  law  of  the  land  to  say  that  a  body  of  workmen  must  respMd 
in  damages  because  they,  without  malice  or  lany  evil  motive,  peaceably 
and  quietly  quit  work  whioh  they  are  not  required  to  continue  rather 
than  remain  at  work  with  one  wiho  is  for  any  reason  unsatisfactory  to 
them.  To  so  hold  would  be  subversive  of  tlieir  natural  and  legal  rights, 
and  tend  to  place  them  in  a  condition  of  involuntary  servitude. 

Btrikbs,  Intimidation,  Etc. — Right  of  Court  to  Interfere  by 
Injunction. — The  supreme  court  of  Missouri,  on  November  26,  1895, 
affirmed  the  jndgmerit  of  the  circuit  court  of  the  city  of  St.  Louis  in  the 
case  oif  Hamilton-Brown  Shoe  Oompany  v.  Saxey  et  al.,  and  ad'opted  as 
its  own  the  opinion  delivered  in  said  case  by  Hon.  L.  B.  Valliant,  one  of 
the  judges  of  the  circuit  «court,  by  which  A.  J.  Saxey  and  others  were 
prevented  by  injunction  from  attempiting  by  intimidaition,  threats  of  per- 
sonal violence,  and  other  unlawful  means  to  force  the  employes  of  the 
Hamilton-Brown  Shoe  Company  to  quit  work  and  join  in  a  strike. 

The  opinion  in  this  case  is  pubUd^ed  in  volume  32  of  the  Southwestern 
Reporter,  page  1106,  and  sufficient  portions  of  it  are  ihere  reproduced  to 
give  a  clear  understanding  of  the  facts  in  the  case  and  the  reasoning  upon 
whioh  the  judgment  of  the  -court  was  based  : 

The  amended  petition  states  in  substance  that  Hhe  plaiutiff  conducts  a 
large  shoe  manufactory  in  this  dty,  and  :ha»  in  its  employ  some  eight  or 
nine  'hundred  persons,  aJl  of  whom  are  earning  their  living  in  plaintiff's 
employment,  and  are  desirous  of  so  continuing;  that  the  d^endants, 
except  two  of  them,  were  lately  in  plaintiff's  employ,  but  have  gone  out 
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of  the  Bame,  on  a  -strike,  aaid  are  now,  with  the  other  two  defendants, 
engage  in  an  attempt  to  force  the  other  emiploj^s  of  plainitiff  to  quit 
their  work  and  join  in  the*  strike,  and  that  to  aiooompllsh  this  puipoee 
they  are  intimidating  them  with  threats  of  personal  violence;  that  amoog 
the  plaintiff's  employ^  who  are  thus  threatened  are  about  three  hun- 
dred women  and  girls  and  two  or  three  hundred  other  young  persons; 
that  the  effect  of  M  this  on  the  plaintiff's  business,  if  the  defendants  are 
allowed  to  proceed,  would  ibe  to  inflict  intxileulajble  damage. 

l\he  defendants  ihaye  appeared  by  their  counsel,  and,  by  their  demurrer 
filed,  admit  that  all  the  •statements  of  the  iamended  petition  are  true; 
but  they  take  the  position  that,  even  if  they  are  d^lng  the  unlawful  acts 
that  they  are  <Aiarged  with  domg,  still  this  •oourt  has  no  right  to  interfere 
with  them,  beoauise  they  say  that  what  they  are  doing  is  a  crime,  by  the 
Btate  law  ot  this  State,  and  th&t  for  the  commission  of  a  crime  they  can 
only  be  tried  by  a  jury  in  a  court  having  criminal  jurisdiction.  It  will  be 
observed  that  the  defendants  do  not  claim  to  have  the  right  to  do  What 
the  injunction  forbids  them  doing.  Their  learned  counjsel  even  quotes  the 
statute  to  show  that  it  is  a  crime  to  do  «o.  But  he  contends  that  the  Oon- 
stitution  of  the  United  States  and  the  constitutioin  of  the  State  of  Mis- 
souri guarantee  them  the  right  to  commit  crime,  with  only  this  limitation, 
to  wit,  that  they  shall  answer  for  the  crime,  when  committed,  in  a  crim- 
inal  court,  'before  a  jury,  and  that  to  restrain  them  from  committing  crime 
is  to  rob  them  of  their  constitutional  right  of  trial  by  jury.  If  Hbat 
position  be  correct,  then  there  can  be  no  valid  statute  to  prevent  crime. 
But  that  position  is  contrary  to  all  reason.  The  right  of  trial  by  jury  does 
not  arise  until  the  party  is  accused  of  having  already  committed  the 
crime.  If  you  see  a  man  advancing  upon  another  with  murderous 
demeanor  and  a  deadly  weapon,  and  you  arrest  him — disarm  him- — yon 
have  perhaps  prevented  an  act  which  would  have  brought  about  a  larial 
by  jury,  but  can  you  be  said  to  have  deprived  him  of  his  constitutional 
right  of  trial  by  jury?  The  train  of  thought  put  in  motion  by  the  argu- 
ment of  the  learned  counsel  for  defendants  on  this  point  leads  only  to 
this  end,  to  wit,  that  the  Oonstitution  guarantees  to  every  man  the  right 
to  commit  crime,  eo  that  he  may  enjoy  the  inestimable  right  cft  trial  by 
jury. 

Passing  mow  to  the  question  relating  to  the  i>articular  jurisdiction  of 
a  court  of  equity,  we  are  brought  to  face  the  proposition  that  a  count  of 
equity  has  no  criminal  jurisdiction,  and  will  not  interfere  by  injunction 
to  prevent  the  commission  of  a  crime.  These  two  propositions  are  firmly 
established;  and  as  to  the  first,  that  a  court  of  equity  has  no  criminal 
jurisdiction,  there  is  no  exception.  As  to  the  second,  that  a  oourt  of 
equity  will  not  interfere  by  injunction  to  prevent  the  commision  of  a 
crime,  that,  too,  is  perhaps  without  exception,  when  properly  interpreted, 
but  it  is  sometimes  misinterpreted.  When  we  say  that  a  court  of  equity 
will  never  interfere  by  injunction  to  prevent  the  commission  of  a  crime, 
we  mean  that  it  will  not  do  eo  simply  for  the  purpose  of  preventing  a 
violation  of  a  criminal  law.  But  when  the  act  complained  of  threatena 
an  irreparable  injury  to  the  property  of  an  individual  a  court  of  equity 
will  interfere  to  prevent  that  injury,  notwithstanding  the  act  may  also 
be  a  violation  of  a  criminal  law.  In  such  case  the  court  does  not  inter- 
fere to  prevent  the  commission  of  a  crime,  although  that  may  incidentr 
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ally  result,  but  it  exerts  its  force  to  protect  the^  individual's  property 
from  defltruotion,  and  ignores  entirely  the  crimiikil  portion  of  tihe  act. 
Theie  can  be  no  doubt  of  the  juri8di>crtion  of  a  court  (xf  equity  in  suoh  a 
case. 

Equity  will  not  interfere  when  there  is  an  adequate  remedy  at  law. 
But  what  remedy  does  the  law  afford  that  would  be  adequiate  to  the 
plaintiff's  injury?  How  would  their  dam^ages  be  estimated?  How  oom- 
penaa/ted?  The  defendaints'  learned  counsel  cites  us  to  the  criminal 
statute,  but  how  will  that  remedy  the  plaintiffs'  injury?  A  criminal 
prosecution  does  not  propose  to  remedy  >a  private  wrong. 

What  a  humiliating  tlhought  it  would  be  if  thiese  defendants  were 
really  attempting  to  do  what  the  amended  petition  charges,  and  what 
their  demurrer  confesses — that  is,   to   destroy   the  business  of  these 
plaintiflc^  and  to  fy>roe  the  eight  or  nine  hundred  men,  women,  boys,  and 
girls,  who  are  earning  Hheir  livings  in  the  plaintiffs'  employ,  to  quit 
tiieir  work  against  their  will — and  yet  there  is  no  law  in  the  land  td 
protect  them.  Tbe  injnnotion  in  this  case  does  not  hinder  the  defendants 
doing  anything  that  they  claim  they  have  a  rigiht  to  do.  Tihey  are  free 
men,  and  have  a  rigbt  >to  quit  the  employ  of  the  plaintiffs  whenever  they 
see  fit  to  do  so,  aiid  no  one  can  prevent  them ;  and  whether  their  act  of 
quitting  is  wise  or  unwise,  just  or  unjust,  it  is  nobody's  business  but 
^eir  own.  And  they  have  a  right  to  use  fair  persuasion  to  induce  others 
to  join  them  in  their  quitting.  But  when  fair  persuasion  is  exhausted 
they  have  no  right  to  resort  to  force  or  threats  of  violence.   The  law 
will  protect  their  freedom  and  their  rights,  but  it  will  not  permit  them 
to  destroy  the  freedom  and  rights  of  o&ers.  The  same  law  whioh  guar- 
antees the  defendants  in  their  right  to  quit  the  employment  of  the 
plaintiffs  at  their  own   will  and   pleasure  also  guarantees  the  other 
employ^  the  right  to  remain  at  their  will  and  pleasure.    These  defend- 
ants are  their  own  masters,  but  they  are  not  the  masters  of  the  other 
employ^,  and  not  only  are  they  not  the  masters  of  the  other  employ^ 
but  they  are  not  even  their  guardians.  There  is  a  maxim  of  our  law  to  the 
effect  that  one  may  exercise  his  own  right  as  he  pleases,  provided  that 
he  does  not  thereby  prevent  another  exercising  Ms  right  as  he  pleases. 
This  maxim  or  rule  of  law  comes  nearer  than  any  other  rule  in  our  law 
to  the  golden  rule  of  Divine  authority:   "That  which  you  would  have 
another  do  unto  you,  do  you  even  so  unto  them."    Whilst  the  strict 
enforcement  of  the  golden    rule   is  beyond  the  mandate  of  a  human 
tribnnal,  yet  courts  oS  equity,  by  injunction,  do  restrain  men  who  are  so 
disposed  from  so  exercising  tbeir  own  rigMs  as  to  destroy  the  rights  of 
others. 

iNJTTNcnoNS  Against  Labor  Organizations — Silver  State  Council,  No. 
1,  of  American  Order  of  Steam  Engineers  v.  Rhodes  et  al.,  4S  Paeifio  Reporter, 
page  451. — ^This  case  was  heard  in  the  district  court  of  Arapahoe  county, 
OoL,  the  injunction  asked  for  being  refused  and  judgmenft  rendered  for 
the  defendants.  The  plaintiff  brought  the  case  on  error  to  the  court  of 
appeals  of  Golontdo,  and  on  November  11, 1896,  the  decision  of  said  court 
was  given,  in  whidi  the  judgment  rendered  in  the  court  below  was 
elBriMd.  The  facts  in  the  case  are  sufQciently  set  out  in  the  opinion  of 
the  court  delivered  by  Judge  Thomson,  whi<fii  is  as  follows: 
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The  purrpoee  for  which  this  proceeding  was  instituted  is  set  forth  in 
the  prayer  of  the  eomplaint,  wihich  we  quote:  **Thiat  an  injunction  issue 
out  of  this  honorable  court,  enjoining,  restraining,  and  prohibitiiig  the 
above-named  defendants,  each  and  all  of  them,  and  their  said  organi- 
zations, their  servants,  agents,  and  employes,  both  as  individuals  and 
organiza^tiou'S,  in  any  manner  interfering  with  or  trying  by  threats,  boy- 
cotts, strikes,  or  intimidations  to  break  up  and  destroy,  or  cause  the 
resignation  of  any  mem'ber  by  threats,  boycotts,  strikes,  or  intimidations, 
of  Silver  State  Oauncil,  No.  1,  American  Order  of  Steam  Engineers^ 
plaintiff  herein,  or  by  strikes,  boycotts,  or  any  other  threats  to  compel 
it  or  its  members  to  throw  up  its  certificate,  articles,  or  charter  of  inoar- 
poration  or  organization,  or  to  in  any  manner  interfere  with  the  rights 
and  privileges  of  Silver  State  Oouncil,  No.  1,  of  the  American  Order  of 
Steam  Engineers,  plaintiff  'herein,  or  its  right  to  exist  and  enjoy  its 
rights,  privileges,  and  freedom  under  the  laws  under  which  it  was  created; 
for  costs  herein  exi>ended,  and  will  ever  pray." 

The  eomplaint  avers  the  capacity  in  which  the  plaintiff  sues,  and  the 
objects  of  its  corporate  existence  as  follows:  "The  plaintiff  is  a  corpora- 
tion organized  and  existing  by  and  under  the  laws  of  the  State  of  Col- 
orado, for  the  purpose  of  promoting  a  thorough  knowledge  in  its  mem- 
bers of  theoretical  and  practical  steam  engineering,  to  help  each  other  to 
obtain  employment,  bury  the  dead,  extend  the  license  law  throughout 
the  United  States  as  well  as  the  State  of  Colorado,  and  for  the  further 
purpose  of  helping  its  members  according  to  the  terms  set  forth  in  its 
certificate  of  incorporation,  reference  to  which  is  hereto  made."  The  oom- 
plaint  further  states  that  the  plaintiff  is  a  "nonstriking  labor  organi- 
zation;" that  certain  of  the  defendants  are  trustees  of  an  organi^oation 
called  the  "Trades  and  Labor  Assembly,"  whi-ch  is  composed  of  various 
laibor  unions  of  Denver  and  vicinity,  and  was  organized  for  the  purpose 
(among  other  things)  "of  enforcing  tlie  rights  of  their  several  component 
parts  by  ordering  a  strike  against  all  other  organizations,  employers,  or 
individuals  against  whom  it  or  they  may  have  a  grievance,  and  can  not 
enforce  their  rights  wpon  whi-dh  they  base  their  demands;"  that  certain 
other  defendants  are  officers  and  members  of  an  organization  known  as 
"Steam  Engineers'  Protective  Union,  No.  5703,  of  tiie  American  Feder- 
ation of  Labor,"  whose  objects  are  to  compel  all  stationary  steam  engin- 
eers to  join  their  order,  "and  to  resort  to  force  by  boycotting  anyone  who 
employs  stationary  steam  engineers  not  memb€^  of  said  organization," 
or  not  subject  to  its  orders  or  those  of  the  Federation  of  Labor;  and  that 
the  mem<bers  of  this  organization  are  also  memibers  of  the  Trades  and 
Labor  Assembly. 

It  is  also  alleged  that  in  March,  1892,  the  plaintiff  was  admitted  into, 
and  became  a  member  of,  the  Trades  and  Labor  Assembly,  and  in  April, 
1893,  was  expelled  from  that  body,  because  its  charter,  constitution,  and 
by-laws  declared  that  it  was  a  "nonstriking"  organization,  and  that  its 
expulsion  was  in  pursuance  of  a  conspiracy  among  certain  of  the  defend- 
ants, members  of  the  assembly,  who,  together  with  the  other  defend* 
ants,  have  since  its  expulsion  been  constantly  endeavoring  "in  all  man- 
ner and  ways,  both  openly  and  in  secret,  to  destroy  and  exterminate"  it. 
TMs  purpose  was  proposed  to  be  accomplished  "by  declaring  boycotts 
and  strikes  and  using  other  means  of  warfare  known  to  striking  organi- 
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zations  against  any  and  all  who  would  employ  any  stationary  steam 
engineer  who  wa-s  a  mentber  or  belonged  to  Silver  State  Council,  No.  1, 
of  the  American  Order  of  Steam  Engineers."  Some  instances  are  given 
in  which  it  was  attempted  to  compel  engineers  belonging  to  the  plaintiff's 
organization  to  join  tiie  union,  or  procure  their  dis^arge  from  employ- 
ment, by  threatening  to  "boycott"  and  "levy  strikes  against"  their 
envployers.  The  plaintiff  is  a  corporation,  and  to  entitle  it  to  relief,  it 
must  appear  that  its  corporate  rights  are  threatened  with  some  injury 
of  a  kind  which  may  be  made  the  subject  of  an  action,  and  for  whloh 
courts  have  the  power  to  afford  redress.  The  complaint  is  that  the  defend- 
anfts  have  banded  together  and  conspired  to  "exterminate"  the  plaintiff; 
and  that  they  propose  to  accomplish  their  purpose  by  com*pelling  its 
members  to  leave  it.  Of  course,  when  its  members  have  all  withdrawn, 
it  will  be  extinct.  We  need  not  discuss  the  ctharacter  of  the  means  to  be 
employed  for  its  disintegration.  Whether  they  are  legal  or  illegal,  they 
can  not  be  made  the  subject  of  an  action  in  favor  of  the  plaintiff.  It  has 
no  property  in  its  members,  and,  in  losing  them,  it  sustains  no  damage 
which  the  law  recognizes  as  damage.  It  can  not  compel  its  memibers  to 
remain  with  it;  and,  if  they  are  violently  driven  out  of  it, — if  tjiey  are 
forced  to  relinquish  their  membership  against  their  will, — the  grievaaice 
is  t^irs,  and  not  the  plaintiff's.  Or  if,  for  the  purpose  of  forcing  their 
withdrawal,  others,  by  means  of  **'boycotts"  or  "strikes,"  are  made  to 
suffer,  the  latter  must  figlht  their  own  battles.  The  law  does  not  make  the 
plaintiff  their  champion.  The  disorganization  and  resulting  extinotion  of 
the  plaintiff  would,  doubtless,  be  a  calamity;  but  it  is  one  which  the  law 
is  powerless  to  avert.  We  have  cited  no  autliorities  because  we  can  find 
none  which  are  of  any  use.  If  a  case  bearing  the  remotest  analogy  to  this 
was  ever  the  subject  of  adjudication,  our  most  diligent  effort  has  failed 
to  unearth  any  record  of  it.  The  judgment  will  be  affirmed. 

Conspiracy— tBoYcoTTS: — Oxley  ,8tav€  Co.  v.  Coopers'  IntemaUonal 
Union  of  North  America  et  aL,72 Federal  Reporter,  page  695. — This  case  was 
brought  in  the  United  States  circuit  court  for  the  district  of  Kansas  by  a 
bill  in  equity  filed  by  the  Oxley  Stave  CJompany  against  the  Coopers' 
International  Union  of  North  America,  Lodge  No.  18,  of  Kansas  City, 
Kans.,  the  Trades  Assembly  of  Kansas  City,  Kans.,  and  various  individ- 
uals named,  who  are  officers  and  members  of  such  organizations,  and 
also  against  "all  other  persons  who  may  be  members  of  either  of  said 
organizations,  their  agents,  attorneys,  etc.,"  to  enjoin  them  from  inaugu* 
rating  and  maintaining  a  boycott  against  the  use  of  packages,  casks,  bar- 
rels, etc.,  made  by  complainant  by  means  of  certain  machines  constitu- 
ting part  of  its  plant.  The  circuit  court  rendered  its  decision  March  9, 
1896,  and  allowed  the  injunction  asked  for.  The  opinion  of  Said  court 
was  delivered  by  District  Judge  Foster,  and  the  following  is  quoted 
therefrom : 

Tins  brings  us  to  the  question  whether,  under  the  allegations  of  the 
bill,  whioh  is  verified,  and  the  other  evidence  presented,  the  complain- 
ant is  entitled  to  the  relief  prayed  for.  The  material  allegations  of  the 
bill  are  but  partially  controverted  by  the  defendants.  Indeed,  they  are 
substantially  admitted.  Mucfh  testimony  was  offered  to  show  that  barrels 
hooped  by  machinery  were  not  as  serviceable  or  as  valuable  as  hand- 
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hooped  barrels.  It  al«o  appears  that  there  te  dame  little  difference  In  the 
price  of  such  barrels;  that  a  skilled  workman  can  hoop  14* to  16  barrels 
per  day  by  hand,  and  that  the  hooping  machine  does  the  work  of  about 
six  or  seven  men ;  and  that  boys  or  young  men,  f  ram'  16  years  upward,  are 
employed,  to  some  extent,  in  operating  the  machines.  All  of  this  cuts  but 
little  figure  in  the  case.  Whether  the  work  of  the  machine  is  better  op 
worse  than  the  hand  work  is  not  material.  The  barrels  are  made  and 
sold  as  madhine  work,  and  a  price  fixed  accordingly,  and  the  customer 
must  decide  whether  or  not  he  will  buy  them;  and  the  oomplainanit,  in 
operating  the  machines  in  its  business,  is  engaged  in  a  legitimate  enter- 
prise, and  defendants  had  no  legal  right  to  demand  that  it  sfhould  cease 
operating  them.  There  is  some  testimony  tending  to  show  that  the  reason 
the  packing  companies  had  not  made  conrtnacts  for  these  barrels  for  this 
year  was  not  on  account  of  the  threatened  boycott,  but  because  they  pre- 
ferred hand-hooped  barreLs.  The  purchaMng  agent  of  Fowler  Bona  & 
Oo.,  Limited  (Robert  McWhittaker),  however,  testified  that  a  committee 
of  the  Cooi>ers'  Union  and  Trades  Assemibly  notified  him,  if  his  company 
purchaBed  ma-chine-made  barrels^  they  would  boycott  the  contents  of  the 
barrelS)  and  that  such  notice  would  tend  to  make  his  company  very  care- 
ful about  purchasing  machine-made  barrels.  The  maniager  of  Swift  &  Oo. 
testified  that  his  company  was  buying  hand-made  barrels  on  account  of 
the  threatened  boycott.  The  following  is  a  copy  of  the  resolution  of  the 
Trades  Assembly  on  the  subject,  and  indicates  the  purpose  of  the  defend- 
ant associations: 

''To  the  officers  and  members  of  the  Trades  Assembly,  greeting: 
Whereas,  the  cooperage  firms  of  J.  B.  Eelley  and  the  Oxley  Cooperage 
Ck>mpany  have  placed  in  their  plants  hooping  machines  operated  by  child 
labor;  and  whereas,  said  hooping  machines  is  the  direct  cause  of  at  least 
one  hundred  coopers  being  out  of  employment,  of  which  a  great  many  are 
unable  to  do  anything  else,  on  account  of  age, — at  a  meeting  held  by 
Coopers*  Union,  No.  18,  on  the  31st  of  December,  1895,  a  committee  was 
appointed  to  notify  the  above  firms  that  unless  they  discontinued  the 
use  of  said  machines  on  and  after  the  16th  of  January,  1896,  that  Coopers' 
Union,  No.  18,  would  cause  a  boycott  to  be  placed  on  all  packages  hooped 
by  said  machines,  the  16th  of  January,  1896 ;  and  at  a  meeting  held  by 
Coopers'  Union,  No.  18,  on  the  14th  of  January,  1896,  delegates  were  au- 
thorized to  bring  the  matter  before  the  Trades  Assembly  in  proper  form^ 
and  petition  the  Assembly  to  Indorse  our  action,  and  to  place  the  matter 
in  the  hands  of  their  grievance  committee,  to  act  in  conjunction  with  a 
committee  appointed  by  Coopers'  Union,  No.  18,  to  notify  the  packers 
before  letting  their  contracts  for  their  cooperage.  Therefore,  be  It 
resolved,  that  this  Trades  Assembly  indorse  the  action  of  Coopers'  Union, 
No.  18,  and  the  matter  be  left  in  the  hands  of  the  grievance  committee  for 
immediate  action. 

"Yours  respectfully, 

"J.  L.  Collins, 

^'Secretary  Coopers^  International  Union  of  N.  A.,  Lodge  No,  18," 
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James  Cable,  president  of  Coopers'  Union,  testified  as  follows: 

Unless  complainant  ceased  using  the  machines — 

"That  the  boycott  would  be  declared  by  the  Coopers'  Union  n^pon  the 
contents  of  the  tierces  and  barrels  hooped  by  machinery;  meaning 
thereby  that  the  members  of  the  said  Coopers'  Union,  and  of  its  parent 
association,  the  Trades  Assembly,  would  thereafter  cease  to  purchase 
or  use  any  of  the  commodities  that  were  packed  in  machine-'hooped  tierces 
or  barrels." 

No  one  can  question  the  ri^ht  of  the  defendants  to  refuse  to  pupohaae 
machine-made  packages,  or  of  goods  x>acked  in  them,  or,  by  fair  means, 
to  persuade  others  from  purchasing  or  using  them.  If  that  is  all  that 
is  implied  by  a  boycott,  as  insisted  by  defendants,  it  is  difficult  to  see 
where  they  violate  any  law,  although  it  might  injure  the  complainant's 
business.  It  has  been  decided,  h.owever,  that  while  such  action  would  not 
be  unlawful  by  an  individual,  a  combination  and  oonspinacy  to  accom- 
plish the  purpose  would  be  an  illegal  act.  In  Arthur  v,  Oakes,  11  C.  C.  A., 
209,  63  Fed.,  321,  322,  Mr.  Justice  Hairlan  says : 

"It  is  one  thing  for  a  single  individual,  or  for  several  individuals,  each 
acting  upon  his  own  responsibility,  and  not  in  cooperation  with  others, 
to  form  the  purpose  of  inflicting  actual  injury  upon  the  prox)erty  or  rights 
of  others.  It  is  quite  a  different  thing,  in  the  eye  of  the  law,  for  many 
persons  to  combine  or  conspire  together  with  the  intent  not  simply  of 
asserting  their  right  of  accomplishing  lawful  ends  by  peaceable  methods, 
but  of  employing  their  united  energies  to  injure  otliers  or  the  public.  An 
intent  upon  the  part  of  a  single  person  to  injure  the  rights  of  others  or  of 
the  public  is  not  in  itself  a  wrong  of  which  the  law  will  take  cognizance, 
unless  some  injurious  act  be  done  in  execution  of  the  unlawful  intent. 
But  a  combination  of  two  or  more  persons  with  sudh  intent,  and  under 
circumstances  that  give  them,  when  so  combined,  a  power  to  do  an  injury 
they  would  not  possess  as  individuals  acting  singly,  has  always  been 
recognized  as  in  itself  wrongful  and  illegal." 

The  term  "boycott"  has  acquired  a  significance  in  our  vocabulary,  and 
in  the  literature  of  the  law.  The  resolution  of  the  defendant  associations 
says,  unless  complainant  discontinue  the  use  of  said  machines  on  and 
after  January  15,  1896,  that  Coopers'  Union,  No.  18,  would  cause  a  boy- 
cott to  be  placed  on  all  packages  hooped  by  said  machines.  Just  what 
action  would  be  taken,  the  resolution  does  not  state.  It  does  not  say  the 
defendants  would  not  purchase*  the  packages,  or  the  goods  packed  in 
them,  but  simply  says  a  "boycott"  would  issue.  That  term  implies  that  a 
gCLeral  proscription  of  all  articles  so  manufactured,  and  the  goods 
packed  in  them,  would  be  inaugurated  and  maintained  by  the  power  of 
these  assemblies,  wherever  they  could  reach.  It  is  fair  to  presume,  from 
the  I'esolution  and  other  testimony,  that  the  defendants  were  determined 
to  use  all  means,  short  of  violence,  to  m!:ike  the  proscription  effective. 
That  has  been  the  history  of  such  proceedings  in  the  past,  and  such  is 
the  meaning  imputed  to  the  use  of  the  word  "boycott."  It  has  become 
a  word  carrying  with  it  a  threat  and  a  menace,  and  was  evidently  so 
intended  in  this  resolution.  In  Thomas  v.  Railway  Co.,  62  Fed.,  818-821, 
the  court  says: 

55 
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*^Biit  the  combination  was  unlawful,  without  respect  to  the  contract 
feature.  Jt  was  a  bo^'cott." 

Again  the  court  says: 

'*l'he  combination  under  discussion  was  a  boycott.  It  was  so  termed 
by  Debs,  Phelan,  and  all  engaged  in  it.  Boycotts,  although  unaccom- 
paniod  by  violence,  have  been  pronounced  unlawful  in  every  State  of  the 
United  States  where  the  question  has  arisen,  unless  it  be  in  Minnesota, 
and  they  are  held  to  be  unlawful  in  England." 

The?  court  further  savs: 

''Bovcotts  have  been  declared  illegal  conspiracies  in  State  v.  Glidden, 
55  Conn.,  46, 8  Atl.,  890;  in  State  v.  Stewart,  59  Vt.,  273,  9  AtL,  559;  Steam- 
ship Co.  V.  McKenna,  30  Fed.,  48;  Casey  v.  Typographical  Union,  45  Fed., 
135;  Toledo  A.  A.  &  N.  M.  Ry.  Co.  v.  Pennsylvania  Co.,  54  Fed.,  730,  and  in 
other  cases." 

From  these  authorities  we  reaeh  the  conclusion  tbat  complainant  is 
entitled  to  the  relief  prayed  for.  The  labor-saving  machines  which  mod- 
em invention  has  brought  into  every  industry  in  life  ercite  our  wonder 
and  admiration,  but  our  enthusiasm  is  subdued  by  the  thought  that  the 
machines  must  largely  drive  the  skilled  laborer  out  of  a  field  he  has  si>ent 
yaars  to  fit  himself  for,  and  upon  which,  more  or  less,  depends  the  means 
of  livelihood  for  'himself  and  liis  family;  and  yet  it  is  la  hopeless  task  for 
the  laborer  to  contend  against  the  use  of  mac^hinery,  wherever  it  can  be 
utilized.  Labor  can  only  adjust  itself  to  the  constant  progress  made  in  all 
the  mechanical  pursuits,  and  it  has  been  well  said  that,  despite  all  the 
inventions  to  save  'hand  work,  thi^re  never  was  a  time  when  the  laborer 
was  paid  better,  or  had  greater  advantages,  than  he  has  to-diay.  The 
injunction  will  be  allowed  as  prayed  for  by  complainant. 

Conspiracy — Unlawful  Combinations — Elder  et  al.  v,  Whitesides  et  al. 
72  Federal  Reporter,  page  724- — This  case  was  brought  by  a  bill  in  equity 
filed  in  the  United  States  circuit  court  for  the  eastern  district  of  Louis- 
iana by  Elder,  Dempster  &  Co.,  of  Liverpool,  England,  owners  of  certain 
steamboats,  against  William  Whitesides  and  others,  citizens  of  Louis- 
iana. The  bill  alleged  the  existence  of  an  unlawful  combination  and  con- 
spiracy, on  the  part  of  the  defendants,  to  pix^vent  the  loading  or  unload- 
ing of  complainants'  steamiboats  at  Gretna,  La.,  except  by  such  labor  as 
might  be  acceptable  to  said  defendants;  that  such  combination  and  con- 
spiracy labsolutely  prevented  complainants  from  loading  or  unloading 
their  steamers  at  said  port  of  Gretna  by  other  than  the  said  defendants 
and  their  confederates.  An  injunction  was  asked  restraining  the  defend- 
ants from  continuing  their  said  combination  and  conspiracy.  The  court 
rendered  its  decision  March  22,  1895,  and  granted  the  injunction  asked 
for. 

The  opinion  of  the  court  was  delivered  by  District  Judge  Parlange, 
and  the  following  is  quoted  therefrom : 

The  defendants  ihave  been  granted  all  the  time  which  they  have 
requested  to  present  their  side  of  of  the  case.  The  argument  made  bj 
their  counsel  may  be  divided  under  four  heads.  He  urged:  First,  that 
there  is  no  allegation  or  proof  of  any  overt  act  committed  by  the  defend- 
ants against  the  particular  vessel  mentioned  in  the  bill;  second,  that  a 
court  of  equity  can  not  enjoin  crime;  third,  that  no  damages  have  acta- 
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ally  been  inflicted  upon  the  vessel ;  and,  fourth,  that  the  proof  of  conspir- 
acy is  insufficient. 

In  a  recent  case  decided  by  the  United  States  circuit  court  of  appeals, 
seventh  circuit  (Arthur  v.  Cakes,  11  C.  C.  A.,  209;  63  Fed.,  310),  in  which 
Mr.  Justice  Harlan  was  the  organ  of  the  court,  all  the  law  points  made  by 
the  counsel  for  the  defendants  have  been  passed  upon,  clearly  and  dis- 
tinctly. In  speaking  of  combinations  and  conspiracies,  Mr.  Justice  Har- 
lan said : 

"According  to  the  principles  of  the  common  law,  a  conspiracy  upon 
the  part  of  two  or  more  peraons,  with  the  intent  by  their  combined  power 
to  wrong  others,  or  to  prejudice  the  rights  of  the  public,  is  in  itself  illegal, 
although  nothing  be  actually  done  in  the  execution  of  such  conspiracy. 
This  is  fundamental  in  our  jurisprudence.  So,  a  combination  or  conspir- 
acy to  procure  an  employ^  or  body  of  employes  to  quit  service,  in  viola- 
tion of  the  oontract  of  service,  would  be  unlawful,  and,  in  a  proper  case, 
might  be  enjoined,  if  the  injury  threatened  would  be  irremediable  in  law. 
It  is  one  thing  for  a  single  individual  or  for  several  individuals,  each 
acting  upon  his  own  responsibility,  and  not  in  cooperation  with  othere, 
to  form  the  purpose  of  inflicting  actual  injury  upon  the  property  or  rights 
of  others.  It  is  quite  a  different  thing,  in  the  eye  of  the  law,  for  many 
persons  to  combine  or  conspire  together  with  the  intent,  not  simply  of 
asserting  their  rights  or  of  accomplishing  lawful  ends  by  peaceable  meth- 
ods, but  of  employing  their  united  energies  to  injure  others  or  the  public. 
An  intent  upon  the  part  of  a  single  person  to  injure  the  rights  of  others 
or  of  the  public  is  not  in  itself  a  wrong  of  which  the  law  will  take  cogniz- 
ance, unless  some  injurious  act  be  done  in  execution  of  the  unlawful 
intent.  But  a  combination  of  two  or  more  persons  with  such  an  intent, 
and  under  circumstances  that  give  them,  when  so  combined,  a  power  to 
do  an  injury  they  would  not  possess  as  individuals  acting  singly,  has 
aVways  been  recognized  as  in  itself  wrongful  and  illegal." 

The  justice  cites  approvingly  the  language  of  another  court,  as  follows: 

"There  is  nothing  in  the  objection  that  to  punish  a  oonspinacy  where 
the  end  is  not  accomplished  would  be  to  punish  a  mere  unexecuted  inten- 
tion. It  is  not  the  bare  intention  that  the  law  punishes,  but  the  act  of 
conspiring,  whic'h  is  made  a  substantive  offense  by  the  nature  of  the 
object  to  be  affected."  State  v.  Buchanan,  5  Har.  and  J.,  317. 

The  justice  further  said: 

"The  authorities  all  agree  that  a  court  of  equity  sihould  not  hesitate  to 
use  this  power  [injunction]  when  the  circumstances  of  the  particular 
case  in  hand  require  it  to  be  done  in  order  to  protect  rights  of  proi)erty 
against  inreparable  damages  by  wrongdoers.  ♦  ♦  ♦  That  some  of  the 
acts  enjoined  would  (have  been  criminal,  subjecting  the  wrongdoers  to 
actions  for  damages  or  to  criminal  prosecution,  does  not,  therefore,  in 
itself  determine  the  question  as  to  interference  by  injunction.  If  the  acts 
stopped  at  crime,  or  involved  merely  crime,  or  if  the  injury  threatened 
could,  if  done,  be  adequately  compensated  in  damages,  equity  would  not 
interfere.  But  las  the  acts  threatened  involve  irreparable  injury  to  and 
destruction  of  property  for  -all  the  purposes  for  whic'h  the  pi'operty  was 
adapted,  as  well  as  continuous  acts  of  trespass,  to  say  nothing  of  the 
riglits  of  the  public,  the  remedy  at  law  would  have  been  inadequate. 
*IV>rmerly,'  Mr.  Justice  Story  says,  'courts  of  equity  were  extremely  reluc- 
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taut  to  interfere  at  all,  even  in  regard  to  cases  of  repeated  trespasses. 
But  now  there  is  not  the  slightest  hesitation,  if  the  acts  done  or  threat- 
ened to  be  done  to  the  property  would  be  ruinous,  irreparable,  or  would 
impair  the  just  enjoyment  of  the  property  in  future.  If,  indeed,  courts 
of  equity  did  not  interfere  in  cases  of  this  sort,  there  would,  as  has  been 
truly  said,  be  a  great  failure  of  justice  in  this  country.'  " 

So  far  as  the  question  of  jurisdiction  is  concerned,  it  is  clearly  settled, 
both  by  Arthur  v.  Oakes,  supra,  and  by  the  decision  of  the  United  States 
dpcuit  court  of  appeals  of  this  (the  fifth)  circuit.  Hagan  v.  Blindell,  6 
0.  C.  A.,  86;  56  Fed.,  696.  In  both  of  those  oases  the  jurisdiction  depended 
entirely,  as  in  the  case  at  bar,  upon  the  diverse  citizeniship  of  the  parties 
and  the  equitable  powers  of  the  -court. 

The  decisions  above  referred  to  clearly  dispose  of  all  the  law  points 
raised  by  defendants'  coun-sel.  The  proof  of  conspiracy  is  made  out  by 
the  affidavits  offered  by  complainants.  The  only  proof  offered  by  the 
defendants  is  their  affidavit,  which  confines  itself  to  a  denial  that  they 
interfered  with  the  complainants  or  prevented  the  loading  of  the  vessel 
Niagara,  or  caused  damages  to  the  complainants.  Thi«  seems  to  be  in  line 
with  the  argument  of  their  counsel,  and  to  be  based  upon  the  theory  that 
the  jurisdiction  of  the  court  depends  upon  unlawful  overt  acts  having 
been  committed  against  the  particular  vessel  mentioned  in  the  bill,  and 
upon  actual  damages  having  been  caused  the  complainants,  prior 
to  the  application  for  the  injunction.  There  is  no  denial  of  the 
agreement  or  conspiracy  to  do  the  unlawful  things  charged  in  the  bill, 
which  conspiracy  is  the  gravamen  of  the  case.  The  preliminary  injunc- 
tion must  issue. 
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BUBBAU  OF  liABOB  AND  iNDUflVBIAIi  STATianOB, 

LafuinQf  Mieh^    February  1,  18S7, 

Hon.  Hazen  S.  Pinobbb, 

Oavemor  of  Michigan : 

Sib — Act  No.  126,  session  laws  of  1893,  as  amended  by  act  No.  184, 
session  laws  of  1895,  directs  the  Oommissioner  of  Labor  to  cause  an 
annnal  inspection  of  all  manufacturing  places  in  the  State  of  Michigan 
and  to  make  an  annnal  report  thereof  to  the  Governor. 

In  accordance  with  the  provisions  of  said  act,  I  have  the  honor  to 
transmit  herewith  the  fourth  annnal  report  of  such  inspection  made 
under  the  direction  of  this  bureau. 

Very  respectfully, 

OHAS.  H.  MOBSE, 

Commissioner  of  Labor. 
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B 


PREFATORY    REMARKS. 


During  the  year  1896  there  have  been  2,991  manufacturing  places 
inspected  in  Michigan.  This  is  a  decrease  of  146  from  the  number 
inspected  in  1895.  This  is  accounted  for  by  the  necessity  of  bringing  the 
year's  work  to  a  close  earlier  to  allow  this  report  to  be  prepared  and 
issued  during  the  term  of  the  present  Chief  Inspector. 

CHILD  LABOR. 

Inspectors  have  given  special  attention  to  the  enforcement  of  that 
portion  of  the  law  relating  to  child  labor.  As  a  result,  there  are  today 
very  few  children  employed  in  manufacturing  establishments  in  violation 
of  the  law.  It  must  be  remembered  that  while  the  employment  of 
children  under  fourteen  years  of  age  is  absolutely  prohibited,  a  certifi- 
cate from  parents  or  guardian  admits  any  child  over  fourteen  into  any 
factory  where  they  can  find  employment.  Undoubtedly  a  very  few 
children  are  employed  after  furnishing  false  certificates  as  to  age.  The 
law  should  be  amended  to  compel  parents  to  furnish  sworn  certificates 
of  age. 

Apparently  many  people  suppose  the  factory  inspection  law  reaches 
all  places  where  children  are  employed.  Many  more  children  are 
employed  in  other  places  than  in  factories.  The  truancy  law  properly 
enforced  would  do  very  much  toward  preventing  child  labor  at  the 
expense  of  adults.  The  Third  Annual  Report  of  Factory  Inspection  in 
Michigan  uses  this  language:  "A  rigid  enforcement  of  both  laws  would 
effectually  prevent  the  employment  of  children  under  sixteen  years  of 
age  in  factories."  It  would  doubtless  prevent  their  employment  in  many 
other  places. 
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OTHBR  PROVISIONS  OF  THE  LAW. 


The  provisions  of  the  law  relative  to  fire  escapes,  elevator  protection, 
blowers  and  protection  to  machinery  generally,  are  fairly  adequate, 
though  some  slight  amendments  are  desirable. 


ACCIDENTS. 

The  number  of  accidents  reported  as  ascertained  by  inspectors  in  1896, 
is  164,  of  which  14  were  fatal.  This  is  less  than  two-thirds  of  the  num- 
ber reported  in  1895.  This  certainly  shows  the  practical  benefit  of 
Factory  Inspection. 

BOILER  INSPECTION. 

In  the  last  few  years  many  people  have  agitated  the  question  of 
"Boiler  Inspection,"  insisting  that  a  thorough  system  of  boiler  inspee- 
tion  was  necessary  to  insure  the  safety  of  persons  employed  near  steam 
boilers.  It  has  been  claimed  that  many  explosions  were  due  to  neglect, 
caused  by  the  engineers  voluntarily  absenting  themselves  from  the 
vicinity  of  their  engines,  or  being  called  upon  to  perform  other  duties 
which  necessarily  took  them  away  from  their  engines.  Quite  often  the 
engineer  is  an  expert  in  caring  for  machinery,  and  because  of  this  is  a 
"man  of  all  work"  in  a  factory. 

Deputy  factory  inspectors  were  directed  to  make  inquiries  relative 
to  steam  boilers,  engineers,  firemen  and  their  duties.  The  result  of  their 
inquiries  in  the  2,991  factories  inspected  is  as  follows: 

FACTORIES   AND   POWER. 

Number  factories  using  steam  power. 1,503 

Numl)er  factories  using  water  and  steam  power 46 

Number  factories  using  other  kinds  of  power 599 

Number  factories  using  no  power 430 

Number  factories  idle,  kind  of  power  not  given 413 

Whole  number  factories  inspected 2,991 

BOILERS. 

Number  of  boilers  in  use  in  factories  inspected 2,946 

Aggregate  horse  power  of  boilers  in  use 212,751 

Average  horse  power  for  each  factory 71| . 
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Nnmber  of  engineers  employed 1,662 

Number  factories  baring  no  engineers 8 

Number  factories  requiring  other  work  of  engineers. 1,036 

Number  factories  not  requiring  other  work  of  engineers 504 

Number  of  factories  haying  inexperienced  persons  care  for  engines 

and  boilers 27 

Number  firemen  employed 797 

Number  factories  employing  no  firemen 1,087 

Apparently  there  is  an  increased  demand  for  a  law  providing  for  a 
rigid  inspection  of  steam  boilers.  People  will  differ  as  to  this  inspec- 
tion. Some  will  favor  it  being  done  by  the  State,  while  others  will  deem 
an  inspection  under  municipal  authority  better.  State  inspection  could 
reach  every  boiler  in  the  State.  Municipal  inspection  might  answer  in 
cities  and  large  villages.  It  is  unnecessary  to  go  into  details  here  as  to 
what  the  inspection  should  cover,  or  how  often  it  should  be  made.  It 
might  be  made  a  separate  bureau,  or  it  might  be  made  a  part  of  Factory 
Inspection.  In  either  case  only  well  known  experts  should  be  employed 
as  inspectors.  A  moderate  fee  to  be  paid  by  owners  would  meet  the 
expense  of  inspection  and  publication  of  reports.  In  connection  with 
this  there  should  be  an  examination  of  engineers.  Too  many  men  who 
are  incompetent  and  irresponsible  are  entrusted  with  the  duties  of 
engineers.  As  has  been  said  before,  too  often  the  engineer  has  many 
duties  calling  him  away  from  the  engine  room.  Under  such  circum- 
stances an  engineer  can  hardly  be  held  responsible  if  accidents  occur. 
The  appalling  loss  of  life  and  immense  destruction  of  property  absolutely 
demand  that  all  possible  safeguards  be  provided  for  those  employed 
around  steam  boilers.  Undoubtedly  the  legislature  should  provide  for 
a  thorough  system  of  boiler  inspection  in  Michigan. 

BAKE  SHOPS. 

There  is  no  adequate  provision  for  the  inspection  of  bake  shops  in 
Michigan,  and  while  there  are  many  fine  establishments  of  this  kind  in 
the  State,  there  are  also  others  so  conducted  that  no  one  ought  to  eat 
their  product.  Several  States  have  special  laws  for  bake  shop  inspec- 
tion, and  it  is  hoped  the  legislature  at  its  present  session  will  provide 
such  a  law  for  Michigan.. 
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PUBLIC   BUILDINGS. 


There  are  in  Michigan  hundreds  of  public  buildings,  including  hotels, 
public  halls,  and  mercantile  establishments,  that  are  veritable  fire  traps. 
Many  hotels  are  without  external  fire  escapes  of  any  kind.  Stairways 
and  elevators  in  oase  of  fire  are  simply  flues  for  passage  of  smoke  and 
flame.  It  would  be  little  less  than  a  miracle  if  guests  in  hotels  of  this 
kind  should  all  escape  in  case  of  fire. 

Public  halls  in  many  cases  are  reached  by  narrow  stairways  and  cor- 
ridors. In  case  of  an  alarm  of  fire  a  stampede  could  hardly  be  averted, 
in  which  the  loss  of  life  would  be  fearful.  Many  mercantile  houses 
employ  people  on  upper  floors.  Very  often  goods  of  an  inflammable 
nature  are  stored  there  for  repacking  of  for  future  use.  In  case  of  acci- 
dent creating  a  fire  the  horrors  of  the  Edson,  Moore  &  Go.  fire  would  be 
repeated.  If  human  lives  are  valued,  the  safety  of  people  in  all  publio 
buildings  should  be  cared  for.  The  laws  of  the  State  should  provide  for 
an  inspection  of  these  places. 

FINANGBS. 

The  appropriation  of  |8,000  for  the  support  of  Factory  Inspection  by 
close  economy  will  barely  enable  the  employment  of  five  deputy  inspect- 
ors. Only  a  limited  number  of  factories  can  be  visited  more  than  once  in 
each  year.  Experience  has  shown  that  where  inspectors  are  able  to 
revisit  factories  occasionally,  orders  are  more  promptly  complied  with 
and  generally  factories  are  in  better  condition  than  where  only  a  yearly 
inspection  can  be  made.  At  least  ten  inspectors  could  be  profitably 
employed. 

REMARKS. 

At  the  International  Convention  of  Factory  Inspectors  held  at 
Toronto  the  first  week  in  September,  1896,  the  Chief  Inspector  for 
Michigan  reported  improvements  secured  in  Michigan  as  follows: 

Fire  escapes 200 

Elevators  protected 35O 

Blowers  or  dust  arresters gO 

Guards  or  safety  devices  on  different  machines 550 

Children  under  14  discharged „ 397 

Miscellaneous  orders  complied  with 1 550 


FOURTH  ANNUAL  REPORT.  XV 

The  law  had  then  been  in  force  three  years.  There  were  at  that  time 
a  large  number  of  orders  given,  which,  nnder  the  system  observed  to 
report  compliance  only  after  a  personal  investigation,  conld  not  be 
reported  as  complied  with,  as  many  factories  had  not  then  been  visited. 
It  is  known,  however,  that  several  hundred  orders  have  been  complied 
with  in  the  four  months  since  the  report  was  made. 

In  prosecuting  the  work  the  rights  of  employers  and  employes  have 
been  alike  respected.  Very  little  ill-feeling  has  been  engendered  and  the 
usefulness  of  the  law  is  generally  recognized.  Public  sentiment  sustains 
the  law  and  in  the  near  future  will  demand  that  the  inspection  be 
extended  to  public  buildings,  hotels,  etc  The  supreme  court  has  sus- 
tained the  principle  of  the  law  in  the  only  case  it  ha«  passed  upon. 

APPRBCIATIVB. 

Too  much  credit  cannot  be  extended  to  deputy  factory  inspectors  who 
have  conducted  the  inspection.  To  the  industry,  energy,  and  intelli- 
gence they  have  displayed,  is  ascribed  very  much  of  the  gratifying 
results  of  factory  inspection  in  Michigan.  The  Chief  Inspector  very 
cheerfully  acknowledges  the  valuable  assistance  they  have  rendered 
him. 

The  Chief  Factory  Inspector  fully  appreciates  the  loyal  support  he 
has  received  from  his  oiBce  force. 

Hon.  H.  B.  Dewey,  assistant  chief  inspector,  has  rendered  valuable 
assistance  both  in  the  field  and  in  the  office. 

Mr.  L.  S.  Bussell,  chief  clerk,  has  been  held  responsible  for  the  office 
work  in  all  its  details.  Industrious,  courteous,  and  faithful,  he  has 
brought  to  the  discharge  of  his  duties  an  intelligent  comprehension  of 
the  work  which  has  made  his  services  extremely  valuable. 

Miss  Florence  Orbison,  stenographer,  by  the  unusual  aptitude  with 
which  she  has  familiarized  herself  with  the  details  of  office  work,  has 
merited  hearty  commendation  from  every  person  doing  business  with 
the  office. 


FIRST  DISTRICT. 


W.    IT.    TRIPP,  Deputif  In$peetor. 


SUMMARY   OF  WORK  IN  THE  FIRST  INSPECTION 

DISTRICT. 


Offiob  op  Deputy  Inspbotob,  I 
Detroit,  Mich,  Nov.  28, 1896.   ) 

Hon.  G.  H.  Mobsb,  Commissioner  of  Labor,  Lansing,  Mich,: 

Deab  Sib — In  accordance  with  yonr  instrnctionB  of  November  24tfa,  I 
sabmit  the  following  report  of  factories  inspected  during  the  present  year, 
also  during  the  three  previous  years,  and  number  of  changes  ordered  and 
number  complied  with  up  to  the  present  time,  as  far  as  I  have  been  able 
to  revisit  this  year's  work  and  ascertain.  However  there  is  no  doubt  but 
what  I  shall  find  a  laree  number  that  have  made  necessary  changes  when 
I  come  to  revisit  my  district,  which  I  shall  do  as  soon  as  other  matters 
pertaining  to  this  year's  work  have  been  disposed  of.  Some  portions  of 
my  district  I  have  not  been  able  to  visit  since  the  inspection  for  this  year 
was  made.  Other  portions  have  been  visited  frequently.  The  reason  for 
this  is  owing  to  the  nature  of  the  orders  and  condition  of  the  factories 
where  such  dkanges  were  recommended.  I  have  made  430  visits  during 
the  year  of  which  I  have  kept  a  record.  A  good  many  of  this  number 
were  where  I  had  been  requested  to  call  and  consult  with  the  manager  or 
superintendent  in  regard  to  changes  required  and  I  want  to  say  here,  this 
is  becoming  very  general  in  this  district.  When  the  time  comes  to  make 
required  improvements  the  inspector  is  called  in  to  consult  as  to  best 
methods,  etc. 
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A  GENERAL  REVIEW  OF  THE  YEAR'S  WORK. 


At  the  beginning  of  this  year,  my  district  being  cut  down  to  the  city  of 
Detroit,  instead  of  Wayne  county,  I  determined  to  make  a  thorough  can- 
vass of  this  city,  and  know  every  place,  both  large  and  small,  in  my  dis- 
trict; but  in  this  I  have  been  somewhat  disappointed,  there  being  so  many 
small  places,  it  consumed  more  time  than  I  anticipated ;  however  owin^  to 
the  system  I  adopted,  I  feel  sure  I  found  all  the  small  tailor  shops,  cigar 
factories,  broom  factories  and  various  other  small  work  shops,  located  in 
alleys,  in  rear  of  houses,  up  stairs,  in  bams  and  in  fact  most  anywhere, 
except  where  one  would  naturally  look  for  work  shops.  These  places 
nBually  have  from  two  to  eight  persons  employed,  and  the  rooms  gen- 
eraUy  were  in  a  fair  condition,  though  some  were  very  small  and  some- 
times not  well  ventilated,  however  I  did  not  find  much  violation  of  the 
law — a  few  cases  of  child  labor.  This  was  the  main  object  searching  out 
and  investigating  these  small  shops.  I  felt  well  paid  for  the  time  it  took, 
as  I  feel  now  I  £iiow  more  about  shop  work  and  its  conditions;  but  I  am 
di£iappointed  that  I  have  not  been  able  to  make  the  second  call,  except  at 
a  few  places,  besides  those  who  were  violating  the  law  in  some  way.  At 
the  latter  places  I  found  on  my  second  call  my  orders  all  complied  with, 
in  most  every  case. 

I  felt  at  the  beginning  of  the  year,  I  could  spend  this  time  this  year  as 
perhaps  the  large  factories  would  not  take  so  much  of  my  time,  but  I  find 
at  the  close  of  this  year's  work,  not  as  many  factories  reported,  but  fully 
as  many  inspected,  including  all  the  small  ones  I  visited,  of  which  there 
were  over  150,  including  all  the  small  bake  shops  I  did  not  consider  neces- 
sary to  make  a  report  of.  After  this  was  done  I  find  at  the  close  of  this 
year's  inspection  356  orders  given  against  402  last  year.  I  had  anticipated 
each  year  the  work  would  decrease,  but  I  find  the  same  territory  will 
increase  from  year  to  year  as  new  factories  come  into  existence,  others  are 
undergoing  changes  and  moving,  and  at  the  same  time,  the  manufacturers 
are  becoming  more  familiar  with  the  law  and  realize  more  its  aims  and 
objects;  therefore  more  calls  for  the  inspector  and  more  time  is  consumed. 

I  feel  well  satisfied  at  the  close  of  this  year's  work,  my  present  district 
has  been  well  canvassed,  but  not  all  of  it  reached.  However,  the  factories 
not  reached  this  year  or  most  of  them  I  know  need  very  little  attention. 

The  matter  of  bake  shops,  I  have  made  a  very  thorough  investigation  of 
in  this  city,  as  you  instructed  me  to  do  at  the  lieginning  of  this  year  and 
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find  a  majority  of  them  in  good  condition,  but  I  found  a  few  that  were  in 
a  filthy  state,  of  which  I  have  made  a  report.  There  ia  great  need  of  a 
bake  shop  law,  especially  in  this  city,  where  there  are  174  shops,  large  and 
«mall.  There  is  no  question  about  the  large  bakeries.  They  are  all  in 
fine  condition.  But  there  is  no  doubt  if  one-half  of  our  citizens  who  eat 
baker's  goods  could  see  all  parts  of  some  of  the  bake  shops  in  this  city 
they  would  not  buy  any  more  bake  shop  goods. 

Some  time  has  been  taken  during  the  year  in  prosecutions  which  seemed 
necessary.  Two  cases  for  child  labor,  that  of  the  Seigel  case  and  one 
against  W.  F.  Litchenburg  &  Son;  while  the  former  was  dismissed  on 
technicalities,  it  has  proven  beneficial,  not  only  to  us,  but  for  the  chil- 
dren they  had  been  in  the  habit  of  employing.  The  latter  case  was  so 
clear  it  required  but  a  short  time  to  convince  the  judge  of  the  guilt  of  the 
foreman  who  was  fined  $10,  and  dismissed  the  members  of  the  firm,  as  it 
was  clearly  proven  the  foreman  was  the  responsible  party  in  the  case. 

I  have  also  prosecuted  two  cases,  for  failing  to  provide  proper  automatic 
protection  for  elevators,  as  required  in  Section  5;  that  of  Detroit  Chicory 
Company  and  H.  C.  Hart  Manufacturing  Company.  Both  were  decided 
in  our  favor,  and  the  judge  ordered  said  protection  to  be  put  up  within 
one  week,  otherwise  sentence  would  follow.  It  is  needless  to  say  proper 
automatic  gates  were  furnished  and  put  into  operation  at  once. 


ELEVATORS. 

The  elevator  is  almost  indispensable  in  general  manufacturing,  where  it 
is  necessaij  to  convey  material  from  one  floor  to  another.  Then  when  the 
goods  are  finished  the  elevator  usually  has  to  be  called  into  use  in  order  to 
deliver  them  into  the  hands  of  the  shipping  clerk  before  they  find  their 
way  on  the  road  to  the  purchaser.  Therefore  by  constant  use  of  the  elevator, 
unless  they  are  oparated  by  careful  men,  there  are  always  chances  for 
accidents  to  happen.  Still  I  consider  a  good  elevator,  equipped  with  all  the 
latest  improvements  and  managed  by  a  good  careful  man,  as  harmless  a 
piece  of  machinery  as  there  is  around  the  factory.  But  the  records  show 
there  are  more  accidents  occur  from  the  use  of  the  elevators  than  from  any 
other  one  thing:  However,  upon  investigation,  I  usually  find  the  cause  is 
carelessness  on  the  part  of  the  person  injured. 

In  order  to  show  how  careless  the  elevator  is  used  by  some  employes, 
I  might  relate  one  or  two  cases  that  happened  in  my  district  this  year 
that  1  am  familiar  with.  One  is  the  case  of  a  young  man  sent  to  the  third 
floor  of  the  factory  for  some  material.  It  was  necessary  for  him  to  use  a 
small  truck  to  carry  the  material.  After  he  had  loaded  the  truck  he  started 
with  it  going  backward  towards  the  elevator  opening,  expecting  the 
elevator  was  where  he  left  it,  but  instead,  the  elevator  had  been  sent  down 
the  shaft  by  another  employ^  who  wanted  to  use  it  in  the  basement,  there- 
fore, when  the  young  man  at  the  third  floor  reached  the  opening,  not 
looking  to  see  whether  the  elevator  was  where  he  left  it,  he  backed  into 
the  opening  and  fell  to  the  basement  floor.  He  was  not  killed  but  I  am 
told  will  never  be  well. 

Another  is  a  case  where  two  men  got  up  to  the  third  floor  with  some  goods 
on  the  elevator.  While  disposing  of  them  the  elevator  was  pulled  down 
by  some  one  below  and  not  knowing  this,  one  of  the  men  stepped  back- 
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ward  into  the  opening  and  fell  to  the  first  floor.  He  was  dead  when  help 
came.  The  heirs  of  this  nnfortnnate  man  have  since  commenced  suit 
against  the  Company  for  $20,000  damages. 

Now  this  not  only  shows  how  carelessly  people  work  around  eleyators, 
bnt  shows  how  little  sometimes  saves  life  and  limbs.  In  both  of  the  above 
<»seB,  had  there  been  automatic  protection  of  any  kind,  as  provided  by  the 
factory  inspection  law,  these  accidents  would  have  been  avoided,  as  in 
each  case,  when  the  elevator  left  the  floor,  the  gates  would  have  closed  and 
prevented  either  of  them  getting  whet'e  there  was  danger.  Therefore  I 
see  the  importance  more  each  year  for  the  elevator  being  equipped  with  all 
modem  devices,  especially  the  automatic  gates. 

I  could  relate  a  large  number  of  cases  that  I  know  of  where  accidents 
have  happened  where  only  a  hand  device  was  furnished.  A  good  many  of 
them  occurred  this  year.  I  have  paid  particular  attention  to  this  matter 
and  have  a  record  of  most  of  them.  I  have  spent  more  time  looking 
after  the  guarding  of  elevator  openings,  and  experienced  more  trouble  and 
annoyance  from  this  matter  than  from  any  other  one  thing. 

I  have  now  about  850  elevators  in  this  district  to  look  after.  At  the 
time  the  factory  law  went  into  force,  there  were  very  few  who  had  auto- 
matic protection  furnished  for  their  elevators,  and  it  was  hard  to  get 
manufacturers  at  first  to  see  the  necessity  of  it,  while  others  objected  to  it 
on  account  of  having  tried  some  cheap  device,  which  soon  got  out  of  order, 
disabling  the  elevator,  which  was.  then  condemned. 

This  is  the  case  especially  where  the  Automatic  Hatch  Door  has  been 
tried  in  fast  rxmning  elevators.  It  is  almost  impossible  to  use  an  Auto- 
matic Hatch  Door  under  such  circumstances,  as  they  are  soon  torn  off,  on 
account  of  the  speed — so  have  to  apply  full  automatic  gates  in  many  places. 

Of  all  the  devices  used  in  this  district  for  this  purpose,  the  Michigan 
Safety  Gate  and  the  Richmond  Safety  Gate  stand  the  test,  and  in  every 
instance,  so  far,  have  proven  practical  and  satisfactory. 

There  is  a  new  device  just  coming  into  use  which  I  have  examined  in 
several  buildings,  where  they  are  in  operation,  which  I  think  will  work 
well  in  a  fair  speed  elevator.  This  is  known  as  the  Anderson  Automatic 
Safety  Floor,  which  prevents  fire  from  spreading  as  well  as  protecting  the 
openings  from  accidents. 

As  I  stated,  it  was  hard  at  first  to  get  the  managers  to  feel  that  they 
ought  to  go  to  the  expense  of  any  more  experimenting,  but,  after  a  few  of 
the  above  named  devices  were  shown  them,  and  they  saw  them  in  operation 
they  decided  they  could  not  do  without  them.  One  lar^e  manufacturer 
here  stated,  after  he  had  equipped  two  elevators  and  had  given  them  a  good 
test  with  one  c  f  the  above  named  gates,  that  they  would  pay  for  themselves 
in  eighteen  months  in  his  factory,  allowing  the  time  it  took  to  open  and 
<;lo6e  the  old  gates  by  hand. 

Last  year  I  ordered  automatic  protection  on  62  elevators.  At  the  time  I 
made  my  report  30  had  complied.  This  year  I  have  followed  almost  to  the 
letter  your  instructions  of  one  year  ago — that  was  to  serve  notice  upon 
every  one  who  had  not  already  provided  their  elevators  with  this  protection. 
The  result  has  been,  as  you  will  see; I  have  ordered  180  elevaton  equipped 
during  the  year,  and,  am  happy  to  state,  that  up  to  the  present  time,  87 
have  complied.  And  I  have  not  heard  any  one  say  after  the  work  had 
been  completed  but  what  they  were  glad  they  had  done  so,  and  in  many 
•cases,  I  have  heard  managers  and  superintendents  say  it  was  a  relief  to 
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them  to  know  their  elevators  were  now  in  snch  shape  they  did  not  have  to 
worry  about  them. 

Now,  it  may  seem,  that  there  are  a  great  many  yet  who  have  not  complied, 
but  there  is  no  doabt  before  the  end  of  the  year  that  the  cumber  will  be 
greatly  decreased.  In  my  report  I  only  count  on  what  I  know  has  been 
finished  aod  those  now  under  contract,  which  will  soon  be  done.  Thus  it 
will  be  seen  that  the  manufacturers  are  usually  ready  to  adapt  any  means 
that  will  prevent  accidents. 

As  far  as  the  matter  of  complying  with  the  law  in  r^;ard  to  making 
repairs  on  elevators  is  concerned,  I  find  very  little  trouble.  Such  matters 
are  usually  taken  care  of  at  once,  and  in  only  two  cases  this  year  have  I 
found  where  they  refused  to  make  such  improvements  upon  their  elevators 
as  I  deemed  necessary.  These  were  the  cases  already  reported  to  you  of 
the  Detroit  Chicory  Co.,  and  H.  C.  Hart  Manufacturing  Co. 

BLOWERS  AND  VENTILATION. 

There  has  been  much  done  in  my  district  in  the  matter  of  taking  care 
of  the  dust  that  causes  so  much  annoyances  in  nearly  every  factory  where 
machinery  is  used.  I  say  there  has  been  much  done,  not  only  by  the 
inspector,  but  by  the  manufacturers  as  well.  A  person  with  no  experience 
in  the  matter  thinks  this  is  a  small  matter  and  says  it  will  cost  only,  per- 
haps, two  hundred  dollars,  but  when  we  come  to  kuow  the  sum  total,  it 
may  reach  over  one  thousand,  in  some  cases.  I  know  of  one  case,  where  the 
expense  was  estimated  at  about  four  hundred  dollars,  but  before  good 
results  were  obtained  from  said  blowers,  it  had  cost  over  six  thousand  dol- 
lars. Some  would  say  this  was  impossible,  but  take  notice  of  the  statement 
made  '^  before  good  results  were  obtained.'*  In  the  first  place  after  the 
blowers  had  been  put  in,  it  was  found  necessary  to  increase  the  speed  of 
the  fan,  in  order  to  create  more  draught  to  draw  the  dust  out  of  the  pipes. 
When  the  speed  was  increased,  then  they  found  their  engine  was  not  able 
to  run  it  with  other  machinery.  Then  they  purchased  a  new  engine. 
When  that  was  put  in  operation,  they  discovered  their  boilers  were  not 
sufficient  for  the  demand  of  steam  necessarv.  This  compelled  them  to 
order  two  new  boilers,  then  when  they  got  tnem  in  position  to  use  they 
found  they  had  a  good  plant.  Everything  is  now  working  nicely. 
This  is,  of  course,  an  extreme  case,  but  there  are  many  similar  ones;  still 
they  are  a  necessity,  especially  where  metal  and  brass  polishing  is  done^ 
and  I  find  usually  the  manufacturers  realize  this  fact  and  pay  a  great 
amount  of  attention  to  it.  There  are  now  only  three  cases  in  my  dis- 
trict where  I  consider  they  are  necessary.  Two  nave  been  ordered  within 
the  past  month  and  the  other  is  a  case  where  the  firm  have  been  making  a 
change,  and  are  now  looking  for  another  building;  however,  when  busy 
times  come  if  they  have  not  found  a  place  to  suit  them,  I  shall  insist  upon 
their  taking  care  of  their  dust. 

As  to  ventilation,  I  do  not  think  there  is  a  city  that  can  boast  of  better 
ventilation  than  can  be  found  in  our  factories.  Many  of  our  large  ones 
have  spent  a  large  amount  of  money  putting  in  various  systems,  that 
change  the  air  at  certain  periods  and  keep  it  as  pure  as  can  be,  while 
others  take  great  pains  in  locating  the  work  rooms  in  the  most  airy  x>art  , 
of  the  building.  The  onlv  class  of  people  here,  who  do  not  have  good 
ventilation  are  the  rag  pickers.  Their  shops  are  usually  close  and  very^ 
dusty,  but  we  have  no  law,  that  I  know  of,  that  will  reach  Ihem.  They 
operate  no  machinery,  but  still  come  within  the  factory  law. 
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OHILD  LABOR. 

I  am  glad  to  report  this  vear  that,  in  relation  to  the  employment  of 
children,  the  manufacturers  have  been  more  carefnl  about  the  ages  and 
procuring  the  necessary  certificate  from  parents  before  they  are  allowed  to 

gi  to  work.  I  think  the  methods  adopted  by  many  of  our  large  manu- 
cturies  at  your  suggestion,  to  compel  parents,  who  try  to  get  children  of 
doubtful  age  into  factories,  to  make  a  sworn  statement,  has  been  of  great 
benefit  to  all  concerned.  This  should  be  included  in  section  2  of  the 
factory  law,  then  we  could  punish  the  parents  when  we  find  false 
certificates. 

I  have  had  to  investigate  a  fe^  cases  this  year  where  I  was  suspicious 
of  their  not  being  of  legal  age  and  in  several  cases  foimd  the  certificates 
were  false.  When  confronted  by  a  statement  from  the  church  records, 
the  parents  usually  surrender  and  make  some  lame  excuse  to  get  out  of  it 
the  best  they  can. 

I  have  had  only  two  prosecutions  this  year  for  violating  this  section  of 
the  law.  The  results  oi  these  two  cases  no  doubt  has  had  good  effect  upon 
some  who  have  been  looking  after  cheap  help  and  have  been  careless  in 
regard  to  the  help  they  get,  looking  more  to  the  price  they  pay  than  to  the 
compliance  with  the  law. 

The  chief  reason  I  have  not  found  more  child  labor  this  year  is  owing  to 
the  fact  there  has  not  been  work  for  those  who  are  16  and  over,  and  for  that 
reason  I  would  deal  more  severely  with  a  person  found  employing  a  child 
ander  age  than  heretofore.  I  do  not  think  there  will  be  as  much  trouble 
in  the  future  as  in  the  past. 

ACCIDENTS. 

This  is  a  matter  I  have  watched  closely  this  year.  One  reason  is  I 
want  to  know  all  the  accidents  that  happen  in  my  district  and  all  the  par- 
ticulars in  regard  to  them,  for  I  believe  it  is  the  inspector's  business  to 
know  all  about  every  factory  accident  in  his  district;  by  so  doing  he  will 
be  better  qualified  to  offer  suggestions  in  order  to  guard  against  the  same 
happening  in  other  places.  The  second  reason  for  wanting  this  informa- 
tion  is  because  the  inspector  is  supposed  to  ascertain  and  make  a  report 
of  all  accidents  that  happen  during  the  year.  The  third  reason  is  I  want 
to  know  whether  factory  inspection  lessens  the  number  of  accidents  in  fac- 
tories. This  seems  to  me  to  be  the  best  reason  why  the  inspector  should 
be  familiar  with  everything  in  this  department  of  his  work,  but  we  shall 
not  get  it  until  our  law  is  so  amended  that  the  manufactories  shall  be  com- 
peUm  to  make  a  report  of  all  accidents  either  to  the  chief  inspector  or  his 
deputy  in  a  given  time.  Then  we  could  make  accurate  reports,  but  when 
the  inBp«5tor  asks  the  manager  how  many  accidents  has  happened  in  his 
iACStoTj  during  the  year,  he  answers,  not  any,  and  at  the  same  time  we 
have  information  of  three  killed,  in  that  factory.  This  looks  discouraging 
for  an  accurate  account.  I  do  not  stop  there,  but  it  requires  a  great  amount 
of  time  to  go  to  the  homes  of  those  who  have  been  injured  in  order  to  get 
necessary  facts  when  refused  out  and  out  at  the  factories. 

As  I  stated  heretofore,  I  have  watched  this  matter  very  closely  aU 
through  the  year  and  have  investigated  a  good  many  cases  and  causes. 
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Where  I  hear  of  an  accident,  or  aee  a  newspaper  report  of  one,  I  take 
note  of  all  the  information  I  can  set  at  the  time  and  me  it  in  a  book  kept 
for  that  purpose,  until  I  visit  the  factory  or  make  an  investigation  of  the 
case.  I  also  have  the-  privilege  of  searching  the  insurance  records  in  some 
cases  where  I  get  full  particulars  of  the  case. 

The  elevator  comes  in  for  its  share  of  accidents  this  year  in  my  district. 
Some  cases  were  through  gross  carelessness  on  the  part  of  the  operator  and 
others  through  lack  of  providing  proper  protection  to  avoid  accidents. 

I  report  60  accidents  of  all  kinds  ^hich  I  have  found  during  this  year; 
6  of  them  were  fatal,  and  7  were  elevator  accidents. 


GUARDING  MACHINERY. 

The  law  relating  to  the  guarding  of  belting,  gearing,  set  screws,  etc. ,  is 
one  that  requires  a  constant  watch  on  the  part  of  the  inspector,  especially 
in  the  small  factories.  In  the  large  ones  1  have  found  very  few  occasions 
this  year  to  make  any  recommends  in  this  respect.  Every  thoroughly 
experienced  superintendent  knows  the  danger  connected  with  swift  run- 
ning machinery  when  it  has  not  the  best  system  of  guards.  Such  men  only 
need  to  have  their  attention  called  to  this  matter  once. 

As  I  entered  one  of  our  finest  equipped  factories  last  year,  I  met  the 
superinteodent  and  told  him  my  mission.  He  said,  "  Well,  we  are  in  just 
the  same  shape  we  were  last  year,  when  you  went  through  our  works  and 
we  have  no  children  and  need  no  fire  escapes."  "  Well,"  said  I,  "  it  will  be 
necessary  for  me  to  look  over  your  elevators  and  machinery,  if  nothing 
more,  the  latter  especially.  I  want  to  see  how  many  set  screws  there  are 
here,  projecting  in  such  a  manner  they  are  liable  to  take  the  clothes  off  of 
some  of  your  men."  He  said  to  me  afterwards  ''  When  you  mentioned  set 
screws,  it  made  my  hair  raise. "  He  thought  at  once  ''  That  is  a  matter  I 
have  never  thought  of  around  our  works.''  He  went  over  all  their 
machinery  with  me  and  We  found  some,  too,  but  they  were  soon  taken  care 
of. 

I  have  ^ven  special  attention  to  this  department  of  our  work  this  year, 
but  have  S>und  less  cause  for  orders  than  last  year  and  these  given  for  better 
protection  against  accident  have  been  cheerfully  received,  and  complied 
with,  as  far  as  I  have  bef  n  able  to  revisit  and  ascertain.  I  find,  however, 
in  many  factories  there  is  a  constant  change  in  the  machinery.  When 
this  is  done,  the  guards  are  removed,  then,  when  the  machine  has  been 
set  up  again,  the  guards  are  forgotten  until  the  inspector  appears. 


FIRE  ESCAPES. 

The  matter  of  fire  escapes  has  not  given  me  much  trouble  this  year,  as  I 
consider  all  factories  in  my  district  well  provided  with  means  of  exit, 
except  two  where  I  ordered  escapes  put  up  during  this  month. 

As  a  rule,  people  who  own  large  buildings  here  do  not  hesitate  to  make 
ample  provision  for  escape  in  case  of  fire,  when  the  buildings  are  con- 
structed. The  outside  fire  escapes  which  hang  on  the  walls  are  not  much 
favored  by  those  who  build  tne  modem  factory.  It  takes  too  long  to 
empty  a  lar^e  building  of  its  inmates  in  case  of  fire  with  this  system. 
Another  objection  to  them  is  where  female  help  is  employed;  they  seldom 
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have  been  known  to  nse  an  outside  escape  where  they  have  been  provided 
and  in  good  condition  at  time  of  fire.  I  reported  dnring  the  year  the  case 
of  Agnes  Tetters  who  was  bnmed  in  a  factory  where  they  had  good  out- 
side facilities  for  escape,  bnt  most  females  are  very  suspicious  about  using 
any  means  outside  of  the  walls  for  an  escape.  I  have  had  many  cases 
reported  to  me  that  needed  fire  escapes  when  upon  examination  found  the 
places  provided  as  well  as  they  could  be  unless  they  were  all  rebuilt. 
When  I  question  my  informants  they  say  ''we  could  never  go  down  that  fire 
escape,"  etc. 

Most  of  our  new  factories  have  the  safest  escape  possible.  It  consists 
of  stairways  incased  with  four  brick  walls,  with  iron  covered  doors  at 
each  floor.  In  case  of  a  fire  on  any  floor  these  doors  are  closed,  then  the 
employes  go  down  these  stairs  as  though  they  were  going  to  lunch.  This 
to  my  mind  is  the  safest  fire  escape  manufactured. 

CX)NCLUSION. 

In  conclusion,  I  would  say,  the  factory  law  has  been  well  received  during 
the  year,  and  in  most  cases  the  inspector  and  his  orders  have  had  the  same 
attention.  The  employers  are  usually  heart  and  hand  with  us  in  our  work, 
and  often  say,  "If  there  is  anything  out  of  order  in  our  factory,  we  want 
to  know  it  soon  as  you  have  made  your  inspection  and  we  will  rectify  it.'* 
I  find  the  managers,  superintendents,  in  fact  all  who  look  into  the  matter, 
are  growing  in  favor  of  tbe  law  each  year. 

One  manager  said  to  me  as  I  presented  myself  before  him  and  made  my 
business  known.  "What  is  the  use  now  of  your  going  through  my  factory, 
then  go  away, — that  is  all  there  is  of  it;  if  we  hi^  a  Taw  similar  to  that  in 
New  York  State  (he  was  formerly  a  resident  of  that  State)  where  the  State 
appoints  a  man  to  make  an  inspection,  and  tells  you  just  what  to  do,  then 
the  manufacturer  has  to  do  it."  So  he  went  on  and  described  the  factory 
law  in  all  its  details.  I  waited  until  he  had  finished,  then  I  said,  "Tou 
think  that  is  a  good  law,  do  you  "?  "Yes,  sir,"  said  he,  "  One  we  ought  to 
have  in  this  State."  "  Well,"  said  I,  "  I  am  here  to  enforce  just  that  kind  of  a 
law,  and  am  surprised  that  you,  a  manufacturer,  do  not  know  more  about 
the  laws  of  your  own  State  as  well  as  those  of  our  sister  State."  However, 
the  manufacturers  are  becoming  more  familiar  with  the  factory  inspection 
law,  and  are  beginning  to  realize  they  are  deriving:  some  benefit  from  it,  as 
well  as  employes.  While  much  has  been  accomplished,  when  I  look  over 
the  field  I  see  there  yet  remains  much  to  do  in  a  district  like  this,  where 
there  are  over  1,100  factories  that  come  under  the  factory  law;  still  should 
the  same  progress  be  made  as  in  the  last  twelve  months,  by  the  end  of  next 

Jrear  will  fina  the  factories  in  this  city  in  a  very  good  condition.  I  beg 
eave  to  sincerely  thank  you  for  the  many  kindnesses  shown  me  and  for 
good,  sound  advice  given  me  from  time  to  time,  which  has  been  so  helpful 
to  me  in  my  work. 

Yours  very  truly, 

W.  F.  TRIPP, 

Deputy  Inspector. 
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J.  C.  Hartz. 

Hats  and  cape 

•1 

116 

Detroit  Metal  Co... 

Rags 

116 

8.  Elsey 

Marble  and  granite 

Cigars 

fjager  beer 

full 

117 

H,  Frankenstine , 

fft 

118 

Vienna  Brewery  Co.----....—  --- 

ftft 

119 

West  Side  Brewery  Co -  ... 

Lager  beer ... ... 

ft« 

180 

Loyal  Am.  Cigar  UVg.  Co 

Wsffner  A    Emewein  Tinware 

Mt'g.  Co. 
J,  p,  Hensien.. --...-..-.. 

cigars 

ftft 

181 

Tinware 

part 

182 

Tinware 

Ift 

128 

Jobn  Laner.. --.-.-...... 

Machinery.-.-.-. 

•ft 

184 

C.  Wrench 

Tinandalate  roofing... 
Cigarettes 

fnU 

126 

M.  HxibAnfffein,,  .^ 

II 

126 

Meyer.  Davis  AOo.,,^,...,,,,,^.. 

Rags  and  rubber 

Wagons  and  carriages.. 
Baked  goods 

part 

187 

Mardian  Bros.. ................ 

*«  * 

128 

8.  Hole 

full 

129 

John  Hill 

Wagons 

part 
fuU 

1H8 

Harcus  A  Lange........ 

Building  materlaL 

181 

C.  A.  Laohoff  Roller  MiUs 

H.  &  A.  Lanhoff  Roller  MilU 

John  Pmma  

part 

182 

Flour  an*!  f<»ed.,..,  ..,, 

fSl 

188 

Mens*  clothing ...... 

part 

184 

Kloka  A  Jnnga. ............ ....... 

Mens*  clothing 

Tin  and  copper  goods... 

Leather  and  shoes 

Tailor  made  goods 

Clothing 

Carriages 

*^ 

186 

D.  Karle 

i« 

186 

O.  Kaiser  A  Son 

full 

m 

William  R«ipp  A;  Son 

part 

188 

Goo.  Zink.-!.' 

•» 

189 

H.  W.  Koehler 

•ft 

140 

H<  Janes  A  Son...... 

Sash,  doors  and  blinds. . 
Newspaper 

•ft 

141 

Polish  Weekly 

full 

142 

A.  G.  Berkholz 

Baskets 

part 

148 

Isnats  Wolff 

Tobacco  and  snuff 

Clothing _ 

Baby  oarrlasres.. ....-..- 

full 

144 

Peter  Bod  en . ...-. 

part 

146 

Detroit  Rattan  A  Reed  Wk's..... 
A.  G>  TjamberB 

*M  " 

146 

Cigars 

foil 

147 

T.  EHinke 

^r 

•• 

148 

Besneatte  A  Zinn.. .... 

II 

ftft 

149 

Gnstav  Zlnn. ---... ........ ..... 

II 

fti 

IfiO 

The  Acme  Fancy  Wire  Wk's-.... 

Wire  goods 

ft« 
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DUtriet  Ifo.  1.  Wm.  F.  Tripp,  Deputy  Inipeetor^ 
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FACTORY  INSPECTION. 


Inspection  book  No.  4. 


TABLE  No.  1.— CoimNUBD. — 


i 
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■ 

fr 

§ 

i^i0 

V 

^ 

5 

& 

43 

5 

s 

fl 

5 
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Mar.  6 
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160 
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"  11 

16S 

'»  u 

168 

"  11 
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*•   18 

166 

»*   18 

166 

"  18 
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"  12 

168 

••   12 

169 

"   12 

170 

'*   18 

171 

"  18 

178 

•*  18 

173 

"   18 

174 

"   18 

176 

"  18 

176 

*•  16 

177 

"   1« 

178 

"  16 

179 

"  16 

180 

"   16 

181 

••   18 

188 

••  16 

188 

».   17 

184 

"   17 

186 

w   17 

186 

"   17 

187 

"   17 

188 

"   18 

189 

"   18 

190 

"  18 

191 

"  18 

192 

"  18 

198 

••   18 

194 

"  18 

196 

"  19 

196 

"   19 
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••   19 

198 

"  20 

199 

•'  20 

800 

"  20 

Location. 


Detroit 
»f 

»t 

t» 

»i 

»* 
*• 
«l 

*< 
t4 
Ik 
•• 
It 

»t 
*i 
II 
Ik 
•  I 

Ik 
II 
kl 
II 
l< 

Ik 
Ik 
kl 
II 

II 

Ik 
Ik 
kk 
kl 
kk 

kk 
Ik 
fl 
II 
kl 

Ik 
kl 
kk 
kl 
Ik 

II 

II 
kk 
k< 
kk 


Name  of  eetabliBhment. 


John  Kellner 

H.  9.  Jonas , 

Ctaae.  Blanzelmann 

Krentler  Broe. 

Book,  Sohoenevreg  &  Gast 

Meter  Bros.  &  Co 

A.  Van  Slaznbronok 

The  Improved  Match  Go 

J.  J.  Manthey 

A.Sohmid 

F.  De  Gtolan  &  Son 

James  Hartnees 

Detroit  Chicory  Co 

J.  H.  Molltor 

Wm.  Saner  &8on 

KnappBros. 

J.  Diesing 

M.  Davis 

Silver  Star  Cigar  Co 

Eagle  Steam  Carpet  Cl*ing  Wk^s 

Chas.  Marks 

L.  H.  Beck  A;  Son 

J.  D.  Candler  &  Co 

C.  P.  Oraolich 

J.  Ghnmblnsky 

The  Bnehler  Valve  Co. 

M.  Schlffman 

Baat  End  Iron  Foundry. 

C.  Walz  Foundry 

S.  Silverstlne 

Mike  Lenhoir 

C.  Pokomy 

John  Renter 

Champion  Brewery 

Adolpn  Lnttermoser 

O.  G.  Schmidt. 

JohnZlnk ^ 

J.  N.  Dodge 

Harris  &  rinkleetein 

J.  P.  Erejol 

M.  A.  Labinskl 

Thomas  Skoda. 

Hardenberg  &  Johnson 

J.  V.  Vodraithka 

P.  P.  Sobieski 

Mich.  Smelt*g  and  Refining  Wk*8 

T.  De  Claire 

K.  H.  Flaherty. 

Sam  Goldwater 

Home  of  Industry 


What  goods  manufac- 
tured, handled 
or  sold. 


Cigars 

Baskets 

Brooms 

Boot  and  shoe  lasts. . 
Furniture 

Stone 

Chicory 

Matches 

Brooms 

Macaroni 

Wooden  ware 

Soap  and  potash. 

Chicory 

Cigars 

Barrels. 

Cigars 

Furniture 

Rags  and  metal 

Cigars 

Cleaning  carpets 

Men*s  clothing 

Wool  and  hides 

Roofing 

Horse  collars 

Rags 

Steam  valves 

Rags - -. 

Castmga 

Brass  goods 

Clothing 

Men*s  clothing 

Cigars 

Rags.... 

Beer..........  ......... 

Clothing"  "'-'".r.". "II  III 

Baked  goods 

Clothing.. 

Oars  ana  decoy  ducks 

Slippers 

Beer  kegs 

Clothing 

kk 

Cooperage 

Clothing............... 

k» 

MetaL : 

Clothing 

Cigars 

Ik 

Chairs  and  repairing 
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FACTORY  INSPECTION. 


IuBpection  book  No,  5. 


TABLE  No.  1.— OonnKUBD.— 


I 

I 

a 

> 

o 


201 

as 

206 
204 
206 

206 

206 
209 
210 

211 
2t2 
218 
214 
215 

216 
217 
218 
219 
220 

221 
288 
228 
284 


296 


280 
281 


286 

287 


240 

IMl 
«42 
«48 
«44 
246 

246 
247 
248 
249 
260 


o 

i 


Mar.  20 
••  20 
•*  20 
"  20 
"     23 


41 

"     28 
"      84 


23 
28 
23 


"  24 

"  24 

•♦  24 

"  24 


It 


4k 
41 
41 
44 
44 


24 
26 
26 
26 
26 


"  26 
"  26 
"     26 


44 
44 


26 


•*  26 
"  26 
•*  26 
27 
27 


44 
44 


il 
44 
44 
44 

44 

*4 
44 
44 
14 


27 
27 
27 
80 
80 

80 
80 
80 
81 
81 


"  81 
"  81 
"  81 
81 
81 


44 
14 


April  1 
"  1 
•*  1 
"  1 
"     1 


Location. 


Detroit 

4k 
Ik 
41 
4k 

»k 
4» 
k» 

•  k 
kk 

44 

4k 
kt 

4k 

•  » 
4k 
44 
4( 

<4 

4k 
44 
44 
4k 

<4 

41 
44 
44 
44 

14 
44 
41 
4f 

44 

4k 
kk 
k« 
kk 
ik 

ki 
hi 
4k 
44 
fl 

44 
44 
41 
44 
14 


Name  of  eetablifthmeDt. 


Barbier  &  Sons 

Standard  Lanndry , 

A.  J.  Fiferlik 

J.C.  Blell 

OttoPett 


Herman  Pett 

Detroit  Lanndry 

Dobt  &  Casper 

Rnow  Flake  Laundry. 
Zaeharlas  A  Mason 


Whittlkin  A  PetsnWira  &  Iron  Wk 

CO.  Garrison 

O.  A.  Tnmey 

Delbridge  &  Cameron  Co 

Detroit  Dement  A  Sewer  Pipe  Wk. 


DeMan  Bros 

A.  Hanssen 

J.  P.  Shafer 

Peninsular  Clay  Pipe  Co. 
John  Thwaites  &  Co 


Index  Printing  Co 

Morton  Baking  Co 

J.  H.  McEldowney 

L.  Crabb  &  Son. 

Johnson  Mannfactnring  Co.. 


Grisvrold  Carpet  Cleaning  W^ks. 
Western  Carpet  Cleaning  Works 
The  H.  J.  Boerth  Pie  Baking  Co.. 

J.  L.  Morrison  &  Son 

Symonds  Wire  &  Iron  Works 


N.  H.  Faber 

Detroit  Wire  &  Iron  Works. 

John  Rattray 

Detroit  Milling  Co 

G.  A.  Burch 


C.  Metser 

Meison  &  Risk 

John  J.  Marten 

Michigan  Glass  Painting  Co. 
Fox  Bros 


L.B.DeGalen. 

Gtoorge  Kieler 

American  Bakery 

J.  Walinske 

Shamblean^s  Carriage  Works. 


M.Johnson 

Damaschke  A  Spader. 

James  Bayers 

Detroit  Basket  Co. 

Peters  Bros.  Carpet  Cleaning  Wk 


What  goods  mannfac- 

tared,  handled 

or  sold? 


Carriages 

Lanndry  work 

Clothing.. 

Wagons  &  carriages 

Clothing 

44 

Laundry  work 

Bread  and  cake. 

Laundry  work 

Shirt  waists 

Wire  and  iron  goods 

Cigar  boxes 

.Felly,  pickles  &  yinegar 

Sash  and  doors 

Crocks  and  sewer  pipe. 

Sash,  doors  and  blinds 
Oifi|ar8 

Clay  pipes 

Reed  chairs 

Job  printing , 

Bread  and  buns 

Brooms 

4k 

Mustard  and  catsup..-. 
Cleaning  caipets 

Pies VMll 

Handles 

Wire  and  iron  goods... 

Cigars 

Iron  and  wire  goods.... 

Bread  and  cakes 

Flour  and  feed , 

Ladders 

Cigars. 

Wm^ous  and  carriages 
Sasn,  doors  and  blinds 
Mottoes  and  frames... 
Furniture 

Wood  turning 

Cigars , 

Bread  and  cake 

Clothing 

Carriages 

Paper  boxes 

Wagons 

Carriages 

Baskets 

Cleaning  carpets 


CW 

O 


8 

0 


run. 
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kk 
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44 
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FACTORY  INSPECTION. 


Inspection  book  No.  6. 


TABLE  So.  1.— CoimifUKD.— 


261 
262 
S68 
264 
265 

266 
267 

268 
26» 
200 

211 


268 
M4 


207 
268 


S70 

271 
872 
278 
274 
276 

278 

277 
278 
279 


281 
282 


284 


286 

267 


280 

291 
292 


284 
296 


297 
296 
299 
300 


a 
o 

I 


5 
& 


2 
2 
2 

8 
8 
S 
8 
6 

6 
6 
6 
7 
7 

7 
7 
8 
8 
8 

8 
8 
8 
9 
10 

10 
10 
10 
10 
18 

18 
14 
14 
14 
16 

16 
16 
16 
16 
16 

17 
17 
17 
17 
17 

17 
20 
20 
21 
28 


Location. 


Detroit 


Name  of  eetablishment. 


Victor  Mannfactarine  Co 

Detroit  Vapor  Stove  Co 

Phoonix  Wire  Works,  No.  1 

D.  H.  Brown 

P.  Gerharz 

Novelty  Knitting  MiUs  Co 

Anderson  Safety  Elevator  Co 

Peninsular  Mannfaotnrlng  Co. .. 
The  Bowling  Fiber  Garment  Co.. 
L.  C.  Brossy  Dyeing  Co 

Model  Laundry 

Detroit  Emery  Wheel  Oo 

Detroit  Boat  Works. 

Detroit  Cltiaen's  Street  R>y  Go... 
Pearl  Laundry 

Union  Iron  Co 

Peninsular  Iron  Ca 

Michigan  OasOo 

Detroit  Iron  B*umace  Co 

Michigan  Ammonia  Works 

GMtylord  Iron  Oo 

Michigan  Bolt  and  Nut  Works. .. 

B.  Korte 

The  Ireland  &  Mathews  M*f  *gCo 
Detroit  Edge  Tool  Works 

Detroit  Twist  Drill  Co 

Cnrrie  &  Conn 

J.  W.  Engel 

F.  X.  Rousseau 

Detroit  Heating  &  Lighting  Co... 

Leonard  Laurense  A  Co.. 

Berry  Brothers 

Acme  Safety  Emery  Wheel  Co. .. 
Peninsular  Lieed  A  Color  W*ks... 
Detroit  Linseed  Oil  Works 

Detroit  Wooden  Ware  Works 

Dett-olt  Oak  Belting  Co 

Wm.  Ellis 

W.  A  C.  Miller 

Murphy  Iron  Works 

Wolverine  Stone  Co 

Michigan  Optical  Co.- 

Central  Laundry 

A.  W.  Reokmeyer  &Co 

Barney  Nehls. 

JohnO*Dwyer 

Parke,  Davis  &  Oo 

Byram  A  Co 

Detroit  Stove  Works 

U.  a  Capsule  Co. 


What  goods  manufac- 
tured, handled 
or  sold. 


Cash  registers 

Vapor  stoves 

Iron  and  wire  goods 

Baskets 

Cigars 

Knit  goods 

Elevators 

Buiflng  composition 

Fiber  cloth 

Dyed  goods 

Laundry  work 

Emery  wht-elb 

Yachts  and  row  boats  .. 

Street  cars 

Laundry  work 

Pig  iron 

Gas ..-  "*"--""II -'""'. 

Pig  iron 

Ammonia. 

PiKiron 

Bolts  and  nuts 

Carriages  and  trucks... 
Stove  trimmings,  etc. . . . 
Machine  knives. 

Drills  and  chucks 

Cedar  blocks , 

Cigars 

Tackle  blocks 

Oas  machines 

Mouldings  and  frames.. 

Varnishes 

Emery  wheels 

Paints 

Linseed  oil 

Boxes,  pails  and  tubs... 

Leather  belts -. 

Clean  and  dry  grain 

Lumber 

Smokeless  fur.  &  maoh. 

■ 

Stone 

Optical  goods 

Laundry  work 

Furs 

Electroplated  geods 

Clay  pipes 

Pharmaceutical  supprs 
Foundry  sup.  A  cupolas. 

Stoves  and  ranges 

Capsules 
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DUtrict  No.  1. 


W.  F.  Tripf^  Deputy  Intpeetar^ 
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Name  of  eetabliBhixient. 


8f .  Clair  Paper  ManufactMng  Co. 

Globe  Iron  Works 

Frontier  Iron  Works. 

Delta  Lumber  Ck> 

McOlnre.  Kelaey  &  Go. 
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Name  of  estabUBhinent. 


H.  Dletz 

Northwest  Cigar  Aif*g  Co 

E.  O.  Milee  &  Go 

H.  M.  Kittle  A  Go 

Tattle  &  Clark 

Detroit  Cap  MrgCo 

Detroit  Horse  Croods  Co. 

ChrlstianeeQ  Harnefls  Mrg  Co.. 
Detroit  Picture  Frame  Factory. 
Pieraon  A  Hough 

Clark  &Reardon 

Beck  A  Knight 

H.  Hanshaw , 

John  A.  Sohwegler 

J.  Berlin 

Wm.  Partridge 

H- E.  Downer 

The  Anyelus  Printing  Co. 

Chaa.  Maonair  &  Co 

Van  Leyen  &  Henaler 

W.  Tegge 

MaddookGhlove  Co. 

Imperial  Cap  Mrg  Co 

Ockford  Printing  Co 

Heavenrich  Bros. 

Sanger^s  Steam  Laundry 

J.  W.  MorriM)n&  Co 

Ohas.  E.  Wain  A  Co 

Detroit  Popcorn  Novelty  Co 

Rothschild  A  Bro 

Thorp,  Hawley  A  Co. 

Henry  Hahn 

The  Steese  C*tr,  St'l  A  Iron  W*k8 

Jefferson  Pri^ss 

Ryan  Bros.  Knitting  Co 

Valentine  Schroeder,  No.  2 

J.  A.  Topping 
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Voelkner  A  Reinke  Mfg  Co 
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Jacob  Bumstine,  No.  2 , 
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Union  Printing  Co 
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Oem  Paper  Packatre  Co 

Daly  Stamping  Mrg  Co 

Hitchcock^  Van  Liew  A  Co 
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Joists  and  hangers. 
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District  No.  1. 


Wm.  F.  Tripp,  Deputy  Inspector. 
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FACTORY  INSPECTION. 

I 

I 

TABLE  No.  ».— CowTiNUED. — 
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m^ 

U, 
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t? 

1 
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« 

o 

V 

if 

a 

>4 
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•* 

26 

408 
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26 
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8 
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8 
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8 
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II 

4 
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II 

4 
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II 

4 

412 

II 

4 

418 

II 

4 
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II 

5 
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II 

6 
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II 

5 
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5 
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6 

419 

II 

5 

420 

II 

8 
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II 

8 

488 

II 

8 
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II 

8 

484 

II 

9 
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9 
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II 

9 
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%i 

9 
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It 

9 

429 

II 

10 

480 

II 

10 
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II 

lU 

482 

II 

10 

488 

II 

10 

484 

II 

U 
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It 

10 
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II 

11 

487 

11 

11 

488 

II 

11 

489 

II 

11 

440 

II 

12 

441 

II 

12 

442 

II 

12 

448 

II 

12 
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II 

12 

445 

II 

12 

446 

II 

16 

447 

II 

17 

448 

II 

17 

449 

II 

16 
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«i 
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Location. 


Detroit 

II 

II 
II 

II 

II 
II 
II 
i« 
II 

ti 
It 
11 
II 
II 

II 
II 
II 
II 

II 

II 
II 

kk 
II 
II 

ti 
II 
i« 
I. 
ti 

II 
II 

I* 

•I 
II 

II 
II 
II 
II 
II 

II 
II 
II 
ti 
II 

II 
II 
II 
ti 
It 


Name  of  establisliineiit 


Michigan  Pa^teMfgCo 

The  Goodwin  Co 

Hampton  &  Buyers 

H.  A.  Newland  &  Co 

Walter  Buhl  &  Co 

Arm8troDK&  Graham 

F.  W.  Zimmerman 

Detroit  8team  Oloth  Spong.  Wk. 

William  Wain 

Detroit  Sanitary  Supply  Co 

J.  J.  Guyette  &  Co 

Hygefa  Filter  Co. 

Horton-Oato  Mrg  Co 

Detroit  Umbrella  Co 

Stanton  AMorey 

Ft  Huron  Fiber  Gar.  Mrg  Co. ... 

Mitchell  Bros. 

J.  Bischof 

J.  L.  Buechner 

Detroit  Waste  Works.  

City  Coffee  &  Spice  Mills 

Fisher  Electrical  Mf 'g  Co 

Wheeler  Saddle  Co 

Central  Brass  Works 

Detroit  Marble  Works 

Robert  Baxter 

City  Bottling  Works 

JohnD.  Mouat 

W.J.  Burton  &  Co 

A.  Fisher  Carriage  Factory 

James  Walker  &  Son 

Detroit  Lead  Pipe  and  Sheet  Lead 
Works. 

Niagara  Bottling  Works 

Grac**  Laundry 

K.  &  E.  Wutlfing. 

Frieeema  Broe.  Printing  Co 

Western  Paper  Box  Co 

Webster  &  Meathe 

C.  R.  Mueller 

Tribune  Printing  Co 

Detroit  Evening  News 

Detroit  Free  Press  Printing  Co... 

Cliff  &Hggins 

Habbln  Electrotype  &  Eng.  Co. . . 
Ostler  Printing  Co , 

Wolverine  Box  Co 

American  Paper  Slock  Co 

U.  Armstrong  &  Co 

Crawford  Laundry 

John  F.  Eby  &  Co 1 


What  goods  manufac- 
tured, handled 
or  sold? 


Paste 

Molders'  tools 

Carriages 

Furs  &  cloth  garments. 
Furs 

Harness  and  collars 

Wagons  and  trucks 

Spong. &  shrinking  cloth 

Machinery 

Sanitary  goods 

Pop,  etc 

Water  filters 

Catsup  aod  table  saucee 
Umbrellas  and  parasols 
Men*8  clothing 

Fiber  cloth 

Feed 

Machinery 

Plated  goods 

Cotton  waste 

Coffee  and  spices. 

Electric  machinery 

Bicycle  saddles 

Brass  gopds 

Marble 

Brass  goods 

Ginger  ale 

Gas  fitting  ft  plumb'g.. 

Cornice  and  roofing 

Carriages 

Plumbers*  supplies 

Plumbers  &  gas  fitters 
supplies. 

Bottled  beer 

Laundry  work 

Machinery 

Job  printing 

Paper  boxes. 

Plumbing 

Machinery 

Newspaper 

Newspaper..., 

Job  printing 

Book  binding 

Electrotype. 

Job  printing.. 

Boxes 

Rags  and  paper. 

Buildings 

Laundry  work 

Jfib  printing ^. 
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Inepeotion  book  No.  10. 
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Joly   1 
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1 

8 
8 
8 
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Location. 


Detroit 


•« 
t« 

»• 

%* 

•4 

it 

•  1 

»• 

4* 

(» 
«* 
»« 
»» 
4* 

44 
44 
44 
44 
44 

44 
«4 
44 
44 
44 

44 

44 
44 
44 
41 

44 

44 

•  4 
44 


44 
4k 
41 
44 
«4 

44 
44 
i* 
4« 
44 


Name  of  establlBhment. 


A.  8.  Fitters 

The  8teel  Bath  M*rg.  Oa 

Royal  Manufacturing  Go 

Mardock  Valve  Co 

E.  Gtordon 

Mich.  Upholstering  A  E*am*reOo. 

Detroit  Htay  Co 

Kleler  Bros..: 

8am.  Telmo  Cigar  H*f*g.  Co 

Detroit  Oonf  ec  a  Fruit  Tablet  Go. 

J.  E.  Marentette 

W.  H.  MoCaosland  &  Bon 

J.  N.  Smith  &  Co 

Speaker  Printing  Ck>.. 

Chas.  ^right&Co 

Calyert  Lithcgraphlng  Co. 

Wm.  Sackert  &  Son 

American  Injector  Co 

Water  Lily  Kollar  &  Knfl  Go 

Smith.  Day  &  Co. 

Champion  St'm  Carpet  Be*g  W*ks 

Co-operative  Fonndry  Go 

Beck's  Feed  Mill 

Jacob  Beck  A  Sons. 

Glongh  &  Warren  Organ  Co. 

Central  Boiler  Works. 

John  F.  Wilmot  &  Go. 

Detroit  Casket  Co 

Detroit  Dental  MTg.  Co 

Hngh  Johnson  A  Bon 

Detroit  Provident  Lanndry 

Economic  Printing  Co 

Kinne  Shirt  Co 

D.  C.  Winder 

G.  W.  Freeman 

B.  M.  Fenton 

American  Electric  Co. 

F.  H.  West 

T.  W.  Noble 

J.  T.  Wing  A  Co 

B.N.  LlghtnerftCo 

J.  C.  Ooss  A  Co 

U.  8.  Baking  Co.— Depew  Branch 

P.  F.  CoUler 

Peter  Sorensen 

Moll  A  Stock 

GtonrUy  Broe.^ 

GK>arlay  Steam  Lanndry 

Morgan.  PahlA  Morris. 

Newton  A nnlB 


What  goods  mannfao- 

tnred,  handled 

or  sold. 


Book  and  Job  printing.. 

Dath  tnbs 

Clean  and  sort  silver.. . . 
Valves  and  brass  goods. 
Doors  a  window  screens 

Fumitnre 

Drees  stays 

Job  printing. 

Cigars. 

Candy.. 

Repair  elevators 

Bntldings 

Plating  a  carriage  trim. 

Job  printing 

Pharmaoentical  goods.. 

Lithographing 

Bookbinding 

Injectors  a  brass  goods . 

Collars  and  cuffs 

Chairs  and  rockers. 

Cleaning  carpets 

GastiniES 

p^^  ^_^ 

Breakfast'food'.llIII  II" 
Organs...: 

Boilers 

Soap 

Caskets 

Dental  goods 

Carriages 

Laundry  work 

Job  printing 

Shirts 

Job  printing 

Blastio  socks. 

Job  printing 

Electric  supplies 

Job  printing 

Sails  and  awnings 

Belts  and  leather. 

Perfumes,  bak.  pow.  etc. 
Sails,  tents  and  awnings 

Cake  and  crackers 

Printed  matter 

Jewelry 

Clothing 

Shirts 

Lanndry  work 

Society  goods 

Furs 
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687 

«t 

10 

5S8 

<l 

10 

580 

II 

18 
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II 

18 

688 

II 

18 

588 
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18 

684 

1* 

18 

686 

II 

18 

680 

l( 

18 

687 

II 

14 

588 

II 

14 

680 

11 

14 

540 

II 

14 

541 

II 

14 

548 

II 

14 

548 

II 

15 

544 

II 

15 

546 

II 

16 

546 

II 

15 

547 

II 

15 

548 

II 

16 

549 

II 

16 

660 

II 

16 

Location. 


Detroit 


Name  of  establlflhment. 


Smith,  Stargeon  &  Co 

A.  W.  Roemer 

Fl8k*8  Boot&  Shoe  Upper  Fact*y 

SiaaLaanderinff  Co.    

Amsbarj  Elec.  i>7e.  A  CI.  W^ks.. 

Mioh.  Cloth.  Crn.  A  Repair  Co... 
Metropolitan  Steam  Dye  Hoase.. 

Cambridge  Steam  Laandry 

Wagner  Baking  Co 

Monarch  Laundry 

Metropolitan  Home  Bakery 

W.  B.albbard 

Michigan  Baking  Co 

North  BndLaaudry 

C.  Fay 

Edison  Illuminating  Co 

C.  P.  CollinB  &  Co 

Cuban  &  Turkish  Cigar  Tob.  Co.. 
Detroit  CoOperatlTe  Ci.  MTg  Co. 
The  Banner  Laundering  Co 

Michigan  Picture  Co 

London  Steam  Laundry 

Palace  Steam  Laundry 

Uoyt*s  Steam  Laundry 

Detroit  Roller  Mills 

Waterloo  Yeast  Ca 

A.  A.  Hupers 

J.  M.  Pllnn  &  Co 

Auberlin  Cycle  MTg  Co 

Home  Bakery 

Detroit  Glove  Works.. ..w 

Wolverine  Laundering  Co 

F.  Wittelsberger 

A.  Bader 

Boston  Bakery 

Paul  R.  Bader 

Star  Laundry 

L.  W.  Humphrey 

A.Er8chig 

Hamilton,  CarharttA  Co 

Wm.  Rowe 

Wm,  Heimbuch 

Henry  Kehler 

Trilby  Hand  Laundry 

John  Mayer 

Mathee  Bros....... ......... .. 

Detroit  Flower  Pot  Factory 

B.  J.  Tafeyta 

O.  R.  Stellmacher 

A  Laffrey 


What  goods  manufac- 
tured, handled 
or  sold. 


Jewelry 

Cigars 

Boot  and  shoe  uppers. 
Laundry  work 


Z 


Dye  and  clean  clothing.. 

Clean,  and  rep.  clothes. 
Dye  and  clean  clothing. 

Laundry  work 

Bread  and  cake 

Laundry  work 


Bread  and  cake. 
II      ii        II 


II 


11 


II 


Laundry  work.. 
Bread  and  cake 


Electric  light. 
Clears 


II 


Laundry  work. 


Mouldings  and  frames.. 
Laundry  work 


II 
II 


II 
II 


Flour  and  feed. 


Twin  Bros,  yeast. 

Cigars 

Icecream 

Bicycles 

Bread  and  cake .. 


Olovee 

Laundry  work . 

Bread  and  cake 
I.       11      II 

Bread 


II 


Laundry  work.. 
Bread  and  cake 

Wagons .1.. 

Clothing 


Job  printing 

^ars 

Wagons 

Laundry  work.. 
Bread  and  cake 


Wagons 

Flowerpots 

Men^s  Clothing 

Bread 

Sash,  doors  and  blinds.. 


• 
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a 
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run. 
II 
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678 

tl 
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12 
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11 

12 
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II 

12 
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tt 

12 

688 

tt 

18 
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t« 

18 
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II 

18 

686 

l( 

18 

687 

tt 

18 

688 

It 

18 
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•  1 

18 

600 

II 

18 

691 

II 

18 

6M8 

II 

14 
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II 

14 
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It 

14 

696 

II 

14 

6M 

It 

14 
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II 

17 
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tl 

17 
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It 

17 
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tt 
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Location. 


Detroit 
If 

It 

•I 

i« 

It 
It 
II 
It 
It 

•I 
II 
it 
It 
It 

tl 
It 
II 
tl 
II 

II 
tt 
II 
It 
It 

It 
It 
•t 
It 
II 

It 
tl 
It 
It 
If 

It 

II 
It 
It 
It 

II 
II 
It 
II 
It 

It 
II 
It 
ft 
If 


Name  of  eetabliehment. 


t  '  ■' 

West  Detroit  Chair  Co 

Ghas.  Pregizer 

Ghae.  Deraia 

Eagle  Cigar  Mfg  Go. 

Benedict  Broe.  Mrg  Co 

Western  EnltttDg  Mills 

Hlakeslee  &  To 

Wayne  Laundry 

Wright  Cycle  Go 

Gray  Bros 

Grescent  Machine  Co. 

Trojan  Lanudry 

Towards  Wayne  Co.  Creamery. . 

Brown  &  Jewell 

The  Caeket  and  Shell  Go. 

J.  G.  Wilson  Carriage  Go. 

l>etrolt  Cigar  Box  Mrg  Go 

Ives  &  Wolf 

Detroit  Steam  Garret  OPng  Wk*s 
R.  Uelson 

Teakle  &  Golden 

Ha8te&  Harris 

Kennedy  ft  Greig 

Ga88  8t«am  Laandry 

Princess  Steam  Laundry 

Cental  Wagon  ft  Carriage  Factory 

J.  J.  Utter 

Bzceltilor  Corset  Works 

Ga-tle  BakiDff  Co 

WagODer  BaiingCo 

New  England  Bakery 

Phcenix  Wire  Works,  No.  2 

G.  P.  Crawford 

Troy  Laundry 

PhoBDix  Laundry 

F.  Rmiley 

Detroit  Tohar  CO  Co 

Detroit  Canh  Register  Go 

Wm.  Eby  ft  Pon 

Detroit  Railway  Qo 

J.  D.  Scovel 

Heschft  Clark 

Alvord  ft  Co 

Mich.  Ornamental  Glass  Go 

J.  B.  Wilson  ft  Co 

Canada  Malt  Co 

Heep,  McFailane  ft  Co 

Lake  Hnperior  Graphite  Ga 

Detroit  Graphite  BiTg  Co 

A.  Backup,  Jr.,  ft  Sons 


What  goods  manofaC' 

tured,  handled 

or  sold. 


Chairs 

Bread  and  cake 

Bread 

Cigars 

•I 

Knit  goods 

Clothing 

Laundry  work 

Bfcyclee 

Wagons  and  carriages 

Machinery  and  nails.. 

Laundry  work 

Butter  and  milk 

Printed  matter 

Gaskets. 

Carriages 

Cfjsar  boxes 

Wagons 

chicaning  carpets 

Buildings 

Buildings 

Crackers 

Machinery 

Laundry  work 

It  If 

Wagons  and  carriages 

Wagons 

Corsets , 

Bread , 

It 

Bread  and  cakes. 

Iron  and  wire  goods. . . 

Wagons 

Laundry  work 

It         II 

Wagons 

Cigars.. 

Cash  register , 

Sa«h,  doors  and  blinds 
Street  cars.. 

Planing  mill , 

Machinery- 

Stationer *8  suppliee.... 

Ornamental  glass , 

Machinery , 

Malt 

Window  shades , 

Pulverized  graphite..., 
Paints  and  lubricants.. 
Lumber  and  boxes 


Si 
2 

u 
o 

a 
a 

9 
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II 

It 

tl 

tt 

It 
It 
II 
II 
It 


It 
tl 


II 

II 
tl 
It 
It 
It 

tt 
I* 
It 
tt 
It 

ft 
II 
II 
It 
It 

tl 
tt 
It 
ft 


It 
It 
f» 
II 
tl 

tt 
II 
tl 
It 

tl 


8 


& 


g 


full 
tt 


11 
tl 


part 

full 
tt 


tfc 
It 


tt 
tl 
tl 
It 
tt 

tl 
tl 
It 
tl 


t* 
It 
«i 

tl 
tt 


It 

t. 
ft 

CI 

tl 

t 


part 
full 


tt 

tt 
tt 


tl 
It 
tl 
tl 


part 
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Di$Met  No.  L 


Wm.  F.  Trippf  Deputy  Itupeotcr, 
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10 

10 
10 
10 
10 
10 

10 

10 

10 

9 

9 

10 
10 

9 
10 

9 

9 

10 

10 

9 

9 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
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10 
10 
10 


60 
60 
60 
60 
60 

60 

80 

«80 

*ao 

<90 

•30 

•80 

60 

60 

♦80 

•90 

•W 

60 

60 

60 

60 
60 
•90 
60 
60 

•80 

400 

00 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
•00 
60 
60 
60 

60 
60 
60 
60 


yes 


yes 


yes 


yes 


yes 


»4 

I 

& 

I 


s 

« 


«"0 


no 


yes 
no 


ye« 


no 


no 


no 


no 


I 

■s 

8S 


I 


»< 


14 


(4 


yes 


it 

41 
M 

44 


(4 
44 
<4 


44 
•4 
44 
4i 

14 
44 
44 
(( 
4* 

44 
(4 


t 


yes 

41 
44 
44 


41 
44 
44 

44 


44 


t4 
44 


<^ 


"3 

§1 
|l 

P 

H 


ro 

44 
44 
44 


14 
44 
44 
»4 


(4 


4* 
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44 
41 
44 
ft 


44 
<l 
44 


«4 
44 
44 
44 
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no 


no 


14 
44 
44 


44 
44 
44 
4« 


44 

44 

44 
14 

44 
44 

«i 
44 
44 
4« 
44 


41 
•4 
44 
4« 


So 

a 

li 

w4  go 

Is 

|i 


yes 


t 
yes 

yes 


44 

I 
yes 


yes 
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(4 


44 

44 


44 


44 
44 
(4 


44 
•4 

44 


44 

41 

41 

14 

41 

44 

44 
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44 

44 
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44 

44 
44 
44 
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yes 
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T 
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44 


44 
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9 
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41 
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44 

44 
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44 
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44 
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44 
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44 

41 

44 
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44 

44 
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4« 
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44 
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44 
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44 


44 
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od 


I 

-a 

551 
568 
6S8 
664 
665 

666 

657 
658 


yes 


yes 


yes 


yes 


660 

661 
668 
668 
664 
565 

566 

567 
668 
660 
570 

571 
67S 
578 
674 
575 

578 

578 

660 

681 


588 
584 
585 

586 

687 
688 


680 
501 


578 
604 


607 
606 
600 
600 


•  Permit  given  given  by  Inspector.    t  None  required. 
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FACTORY  INSPECTION. 


Inspeotion  book  No.  13. 


TABLE   No.   1.— GONTIHUBD.— 


i 

I 

I 

I 


I 


era 
eoK 


604 

eo5 

006 

607 
609 
609 

610 

611 
612 
618 
614 
615 

616 
617 
618 
619 

680 

681 
688 
688 
684 
636 


687 
688 
689 
680 

681 


688 

684 


686 
687 


640 


Aug.  ]8 
18 
18 
18 
16 

19 
19 
10 
19 
19 

80 

80 
80 
80 
80 

84 
84 
84 
84 
84 

86 
8B 
86 
26 
86 


26 
28 
87 

87 

87 
27 
88 
28 
28 

28 
8 
8 
8 
8 

8 

9 

10 

10 

10 

10 
11 
11 
11 
11 


Sept 


Looatlon. 


Detroit 


»» 


kt 
i» 
it 
i* 
«* 

»< 
»t 
tt 
M 
U 

»l 
M 
It 
%t 
tl 

k| 
*i 
t« 
it 
»» 

*l 
t» 
It 
kt 
l» 

it 
it 
*t 
tl 
tt 

tt 
It 
t| 
tt 
It 

tt 
t% 
tt 
tt 
tt 


Name  of  eetAbllshmeDt. 


Chae.  Poblman .^ 

Mich.  Central  Elevator  Co.  (A.).. 
Mich.  Central  Elevator  Co.  (B.).. 

Union  Depot  Elevator  Co. 

Belnap  &  Easier 

Detroit  Smelting  ft  Repair*g  Wk. 

Wm.  Steinbrecher 

Detroit  Gas  Co 

E.Btarret 

H.  Heames  A  Son 

Scbalte  Soap  Co 

H.  Hooghton 

Teomans  A  Chesebrongh 

Morton  A  Cressy 

Western  Engine  Works 

Michigan  Malleable  Iron  Works. 

Gardner  Elevator  Co. 

John  Beyster 

J.  Bprengerft  Sons 

Co) ier  Steam  Taohts  A  Engine  Co. 

Clark  Dry  Dock  Ca 

Galvin  valve  A  Hydrant  Works. 
Detroit  Cement  Sewer  Pipe  Wk*e 

Michigan  Peninsular  Forge 

Fort  Wayne  A  Belle  Isle  R'y  Co. 

Fort  Wayne  A  Belle  Isle  R*7  Co. 
Detroit  Cop*r  A  Brass  Rl'g  Mills 

Detroit  Chemical  Works 

U.  8.  Heater  Co 

McRae  ft  Roberts  Co 

Michigan  Casket  Co 

Michigan  Antomatio  Gate  Co 

Detroit  Paper  Bag  Co 

International  Optical  Lens  Co.... 
John  Whlttaker  ft  Co 

Chas.  Fitzslmmons  ft  Co 

Cammings  Condnlt  Co. 

Buhl  Stamping  Co 

The  Wolverine  Printing  Co 

Detroit  Journal 

Philip  Christa  ft  Sons. 

Diamond  Match  Co 

William  Wrl^t  ft  Co 

Mannausa  ft  Wieber 

Frederick  F.  Ingram  A  Co 

Peninsnlar  Stove  Co. 

W.  G.  Toung  ft  Co 

David  Patterson 

Armorete  Interior  Conduit  Co.... 
SchiLing  Corset  Co. 


What  goods  manufac- 
tured, handled 
or  sold 


Furniture. 

Grain 

tt 

It 
Wagons  and  trucks.  Ill 

Brass  goods 

Wagons. 

Gas. 

Lumber 

Lime  and  stone 

Soap 

Lime  and  stone 

Lumber  and  boxes , 

Dressed  lumber 

Engines 

Malleable  iron 

Elevators 

Lumber  and  boxes 

Boilers 

Yachts  and  engines 

Steam  ships 

Valves  and  hydrants... 

Sewer  pipes. 

Rod  and  oar  iron 

Electric  power. 

Street  oars. 

Copper  and  brass  goods 

Acid  phosphate 

Steam  &  hot  idr  furnaces 
Steam  and  brass  goods. . 

Caskets 

Elevator  gates 

Paper  bags 

Optical  goods 

Building  material 

Clothing.. 

Piping 

Lanterns  and  milk  cans 

Printed  matter 

Newspaper 

Stone  and  marble 

Matches 

Furniture 

Printed  matter 

Drugs  and  perfumes... 

Stoves  and  ranges. 

Cut  stone 

Statuary  ft  monuments 

Conduit  piping 

Corsets 


run. 
It 

tl 

tl 

It 

It 

M 
tl 
It 
<l 

li 
tt 
tt 
tt 
tt 

t« 

t( 
tt 
M 

idle 

run. 
idle 

run 

t% 

tt 


It 
It 
It 
II 
It 


a 

I 

e 


a 

I 


part 

fnll 
It 


It 
tl 

tt 
i< 
tt 


•I 
it 
it 

tt 

tt 
It 
tt 
tt 
tt 

tt 

M 
•  I 
tl 


«» 

•« 

If 

»• 

t« 

part 
full 


tl 
It 


part 
full 


tl 


tl 
« 


full 


full 

It 
tl 


It 
t« 
tt 
It 
II 

part 

ySx 

part 

full 
•t 

t» 
•t 
•» 
«f 
«t 

tt 
•i 

part 
foU 
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FACTORY  INSPECTION. 


Ingpeotion  book  No.  14. 


TABLE  No.  1.— GoirrniuBD.— 


i 


I 

O 


661 


668 
66« 
666 

666 

667 
668 


6601 
661 


663 
664 
666 

666 
667 
666 


I 

VI 

o 

I 


Sept.  11 
•'^  11 
11 
14 
14 


670 

671 
672 
673 
674 
676 

676 
677 
678 
679 
680 

681 


664 
686 


687 
688 

689 

660 

6dl 


694 


696 
607 
608 


700 


<t 

ti 
41 
»* 
i* 
tl 

II 
II 
II 
•I 
«l 

II 
II 
M 
II 
II 

II 

(I 
II 
II 
II 

II 
•I 

l( 
II 
•I 

I* 
•  1 

II 

tl 


14 
14 
14 
16 
16 

16 
16 
16 
16 
16 

16 
16 
17 
17 
17 

17 
18 
18 
SI 
61 

61 
61 


S8 

28 
U 
64 

64 

24 


"  64 

*•  86 

"  66 

*•  26 

••  26 


"  26 

"  26 

"  88 

**  88 


Location. 


Detroit 

II 

II 

LeesTille 

II 

II 

Qrelner 

II 

Detroit 

HiffhlMid  P'k 

•4  II 

Detroit 

II 

M 

il 

II 
11 
II 
l« 
II 

II 
(• 
II 

II 
« 

II 
II 
II 
II 
II 

II 
If 
It 
*l 
II 

II 
II 
II 

II 

II 

It 
II 
•I 
II 

II 

It 
II 
II 
l« 
II 


Name  of  eetablishment 


Nelaon,  Baker  A  Co 

Price*8  Bakery 

Seqaln*8  Bakery. 

Wm.  Christy  Brick  Yards. 
Selfferleln  A  Seiger 


A.  Trombly 

F.P.  Julf 

Wm.  Schoenhelt 

The  Universal  Elevator  Co.. 
The  McAlpioe  Stioe  Factory. 


Kaighin  A  Prioe 

Frank  J.  Dingeman..... 

Winfleld  A  Knhn 

H.  8.  Roblnnon  ft  Co  ... 
Penberthy  Injector  Co.. 


Coronet  Corset  Co 

F.  A.Uabel  Gelatine  Capsale  W*ks 

Martin  Mairer  A  Co 

Llohtenberg  A  Bons 

Det  roit  Flower  Pot  Factory 


Michigan  Oalyanizing  Work*. 
Michigan  Wire  A  Iron  Works. 

Parker,  Webb  ft  Co 

Hammond,  Btandish  ft  Co..... 
Mead  ft  Co 


West  Side  Lumber  Co. 

Hasty  ft  Sons. 

Stephen  Pratt  Boiler  Works... 
Peninsular  Electric  Light  Co. . 
Detroit  Bridge  ft  Iron  Works. 


Griffin  Car  Whnel  Co 

John  Brennen  A  Co. 

Detroit  Range  Boiler  Co. 

M.  McNamara 

Ferrin  Bros,  ft  Co 


Detroit  Stave  ft  Heading  Works 

R.  Fraedrichs 

Michigan  Peninsular  Car  Co.— 

Foundry  department 

Michigan  Peninsular  Car  Co.— 

Pipe  department 

Michigan  Peninsular  Car  Co.— 

Car  department 


Frank  W.  May 

C.  W.  Reetrick 

J.  Woodham's  Box  Factory. 

U.S.  Truck  Co 

Columbia  Brush  Fiber  Co.... 


John  Rothfuss  ft  Son 

O.  B.  Hutchtngs  ft  Sons. ... 
Kennedv  Basket  M*f' k.  Co. 
Union  Veneer  Barrel!  Co. . 
William  Munroe 


What  goods  manuf  ao- 

turod,  handled 

or  sold. 


Pharmacy  goods 

Hread 

Pies 

Brick 

II 

II 

Flour  and  feed 

Lumber  and  timber 

Elevators 

Shoes. 

Varnish. 

Dressed  lumber 

Carriages 

Boots  and  shoes 

Injectors , 

Corsets 

Capsules 

Trunks  

Beans  and  grains. 

Flower  pots 

Galvanised  iron 

Iron  and  wire  goods ... 

Meats,  etc. 

Meats  and  provisions .. 
Machinery 

Lumber  and  boxes 

Barrels 

Boilers  and  tanks 

Light  and  power 

Bridges 

Sar  wheels  and  castings 
oilers 

Boilers  and  tanks 

Varnish 

Sorted  beans 

Staves  and  headings... 
Tables 

Castings.. 

Water  pipes 

Freight  cars 

Lumber  and  timber .... 
Lumber  and  mouldings. 

Boxes 

Truck  handles,  etc 

Brushes 

Bread  and  cakes 

Car  roofing 

Baskets 

Barrels 

Sash,  doors,  etc. 


S 

s 

0 


run. 

II 


I* 
idle 

run. 
i< 

idle 

14 

run. 

44 
44 
44 
44 
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4» 
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44 
44 
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44 
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41 

44 
II 

14 

41 


idle 


41 
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II 

II 

41 


44 


idle 

run. 
II 


A. 

B 

i 
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part 
full 

41 


full 

44 


fuU 


44 


part 
full 


41 


41 


part 

full 

II 


14 


41 

part 


41 
44 


full 


part 

full 
II 

14 


part 
full 

PMt 

fuU 


part 

fuU 
part 

fnU 

14 


P«rt 
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FACTORY  INSPECTION. 


Inspeotion  book  No.  15. 


TABLE  N«,  1.— CoiiTiNUED.— 


i 

u 

O 

«4 

g 

«4 

1 

«4 

• 

o 

s 

5 

a 

^ 

Q 

701 
700 

Sept. 

88 
88 

TOO 

u 

89 

704 

»t 

80 

70ft 

«« 

89 

706 

*( 

29 

707 

kk 

29 

706 

Ik 

80 

700 

«» 

80 

710 

II 

80 

711 

II 

80 

712 

*• 

80 

718 

l« 

80 

714 

Oct. 

1 

716 

»* 

1 

710 

*» 

1 

717 

*» 

1 

718 
710 

Ik 

kl 

J- 

780 

If 

8 

781 

** 

8 

788 

l< 

8 

788 

1. 

8 

784 

kk 

8 

785 

41 

6 

786 

Ik 

6 

787 

Ik 

6 

788 

k* 

6 

780 

kk 

6 

780 

It 

6 

781 

If 

7 

788 

kk 

7 

788 

kk 

7 

784 

** 

7 

786 

kk 

7 

788 

II 

7 

787 

k| 

8 

788 

kk 

8 

780 

ik 

8 

74C) 

kk 

8 

741 

Ik 

8 

742 

kk 

8 

748 

II 

9 

744 

1. 

9 

745 

kk 

9 

746 

kk 

9 

747 

It 

9 

748 

»i 

9 

749 

kl 

18 

7«(' 

II 

18 

Location. 


Detroit 
kk 

kk 

kk 

Ik 

It 

Ik 
II 
It 
14 

kk 
II 
II 
It 
It 

kt 

tk 
kk 
It 
(I 

It 
kk 
11 
tl 
kk 

*i 
kk 
kk 
tk 
tk 

kk 
II 
tk 
I* 
li 

l( 
ft 
kk 
kk 
Ik 

Ik 
II 
Ik 
tt 
Ik 

tk 
kt 
II 
kk 
tk 


Name  of  eetabllBhinent. 


Roe  Stephens  MTg  Co. 

United  Marble  Co 

Barber  Asphalt  Pavinar  Co 

Warren-Scharf  Asphalt  Pay.  Go. 
Howard-North  wood  BialtM*f.Co. 

Williams  Bros.  A  Charbonnean.. 

Gkarlogft  Ca 

National  Pin  Co. 

David  Stotts  Floarlng  Mills 

Electric  Oas  Stove  Go 

Detroit  Brass  Works. 

AGarbeiUe 

Ortman  ft  Oroat 

The  E.G.  Dally  Go. 

H.  A.  Beebe  A  Go.. 

Wolverine  Mannfactarlng  Go.... 

Western  Bermadez  Co. 

Miohlffan  Stone  and  Supply  Go... 

J.  M.  Jamison  A  Co. 

Detroit  Labrioator  Co 

The  Hertz  A  Hasbaoh  Go 

Detroit  Lamber  and  Box  Factory 
Ponnd^s  Machine  and  Tool  W*ke 

Detroit  Steel  and  Spring  Go 

John  P.  Liberman. 

The  Michigan  Volksblatt 

Detroit  Stained  Glass  Works .... 

William  Llnderman 

George  J.  H<>ch 

F.  Deinzerft  Go. 

M.  King  A  Son 

F.  Basst-nberger 

J.  Freda  A  Son 

Globe  Laandry 

A.  M.  Perelraft  Sons 

George  J.  Roesinger 

Detroit  Willow  Goods 

Jackson  A  Jacobs 

A.  Jacobs  ft  Go 

J.  F.Weber  ft  Go 

Behr  Bros. 

G.  BaomanftSons 

Alois  Laltner 

Progressive  Cigar  Uo 

J.  E.  Mederlander 

The  Nonpariel  MTg  Go 

J.  Pnmer 

John  Johnson 

Grnberft  Wilson 

Goebel  Browing  Co 


What  goods  manufac- 
tured, handled 
or  sold. 


Brass  and  iron  valves. . . 
Marble 

Paving 

tt 

Malt  .-ir-'.'I'-I""".I."'.".".'.' 

Pickles,  vinegar,  etc 

Building  materiaL 

Pins 

Flour 

Gas  stoves 

Brass  goods 

Building  material 

Stone 

Canned  goods ^ 

Stone 

Fumituro «... 

Asphalt  paving 

Stone 

Clean  grain 

Lubricators,  eio. 

Sash,  doors  and  blinds.. 

Lumber  and  boxes 

Machinery  and  tools 

Merch.  Bteel  ft  st*l  sp^ngs 
Cigars. 

Newspaper 

Glass  goods 

Trucks  and  wagons 

Printed  matter 

Fumituro 

Clothing 

Candies 

Men^s  clothing 

Laundry  work 

Printed  matter 

Cigars 

Willow  goods. 

Boy*s  pants 

Men*s  clothing 

Planing  mill 

Hides  and  skins 

Wagons  and  trucks 

Brushes 

Cigars. 

Men*s  clothiDg 
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Inspection  book  No.  16. 


TABLE  No.  1.— OoNTiHUBD.— 


i 
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I 


761 

m 

763 
764 
766 

766 
767 
768 
789 
700 

761 
768 
763 
76i 
766 

766 
767 
708 
769 

770 

771 
778 
778 
774 
776 

778 
777 
778 
779 

780 

781 
782 
788 
784 
786 

786 
787 
788 
789 
790 

791 
792 
798 
794 
796 

796 
797 
796 
799 
800 


Oct  12 
18 
18 
18 
18 

18 
18 
18 
18 
18 

14 
14 
14 
14 
14 

16 
16 
16 
16 
16 

16 
16 
16 
16 
19 

19 
19 
19 
19 
19 

80 
80 
80 
80 
80 

i? 

81 
81 
88 

88 
88 
88 
88 


88 
88 
83 


Looation. 


Detroit 

(4 
4( 
14 
44 

44 
44 
44 
4t 
44 

41 
14 
44 
4. 
41 

4i 
14 
4k 

44 
44 

44 

4( 
4i 

44 
41 

44 

44 
44 
44 
44 

4t 
44 
44 
41 

4i 

44 
44 
44 
4t 
44 

44 
l» 
44 

44 
44 

44 
4( 
44 
41 
44 


Name  of  establiahment. 


C.  Rohde 

O.  Lempke 

Hoffman  Manafaotnring  Co. 

O.  W.  Larkineft  Oo 

J.  G.  Janker 

The  Reed  Bolts  Mnrg  Oo 

Steinheiaer  Broe. 

The  Royal  Brewing  Go 

Otto  Scnemaneky 

KanslerA  Brey 

A.  Oeebold 

Nagelft  Lemke 

Poaaelfns  Bros.,  Fam.  M.rg  Co... 

A  Pooselios&Co 

Aerts,  Meyers  A  Co 

Farrand  A  Votey  Organ  Co. 

Detroit  Motor  Co 

J.  K.  Bolles  A  Oo 

North  Dotrolt  Feed  Mill 

Detroit  White  Lead  Works 

Johnson  Carriage  Co 

American  Harrow  Co 

Detroit  Tinware  Morg  Co 

Jenks  A  Muir  Manufacturing  Go. 
Art  Stove  Co 

Fontaine  Crossing  A  Electric  Co. 

Force  &  Dickinson 

O.  Kraose 

Detroit  Mnrg  Novelty  Co 

O.  D.  Wldman<ftCo 

Bchwanbeck  Bros 

Becker  &  Mohan 

J.  Vander  Oyp  A  Son 

J.Seldel 

G.  V.  LsMh 

American  Blower  Co 

Mich.  Pen.  Car  Co.— Car  Dep*c... 
Mich.  Pen.  Car  Co.— Wheel  Dep*t 

Mnrphy,  Wasey&Co 

Anderson  Manafacturing  Co 

Michigan  Railway  Supply  Co. ... 

Rumsey  Manufacturing  Oo 

Decoy  Fly  Paper  Co 

Craddock  Manufacturing  Co 

Murrin  Granolithic  Stone  Co.  . . . 

Huebner  Screen  Door  Co 

F.  D.  Zacharias 

American  RadV  Co.-Mich.  Plant 

Detroit  Varnish  Co 

Leiand  A  Faulconer  Mrg  Co.... 


What  goods  manufac- 
tured, handled 
or  sold? 


Wa^fons 

Furniture"!!.*.'  I !"«."" 

Dressed  lumber 

Wagons  and  carriages.. 

Furniture 

Sewer  pipe 

Beer 

Marble  and  stone 

Wagons 

Furniture. 

Wagons. 

Furniture 

44 
14 

Organs 

Electric  motors. 

Iron  and  wire  goods. 

Feed 

White  lead 

Carriages 

Farm  Implements 

Tinware 

Bedsteads  A  mattresses 
Stoves 

Dynamos  and  motors... 

Staves  and  hoops 

Baked  goods 

Spring  Deds  and  cots.... 
Mirrors  and  mouldings. 

Mouldings  and  frames.. 

Wagons 

Dressed  lumber 

4»  4f 

Beer  barrels 

Exhaust  fans,  ventre  etc. 

Freight  cars 

Car  wheels 

Chairs  and  rockers 

Carriages  and  sleighs... 

Railway  supplies 

Sleighs  and  carts 

Flypaper.. 

Stock  shingles.... 

Stone 

Screen  doors 

Tables. 

Radiators 

Varnish 

Machinery  and  tools — 
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800 
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810 

"  88 
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*'  28 

818 

*•  28 

818 

•*  28 

814 

"  28 

815 

"  88 
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"  20 
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**  20 
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•»  ao 
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"  80 
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"  80 

821 

"  30 

8» 

•'  80 

8» 

Nov.  8 

8S4 

"   8 

885 

"   8 

8SM 

».   8 

8S7 

"   8 

828 

"   8 

8SB 

"   3 

880 

"   3 

881 

"   3 

883 

'*   4 

888 

"   4 

884 

••   4 

885 

"   4 

886 

"   4 

887 

*'       5 

888 

*•   4 

888 

"   5 

840 

'*   5 

841 

"   6 
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"   6 

843 

*•   6 

844 

•*   6 

845 

••   6 

846 

..       7 

847 

"   7 

848 
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•'   9 
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Location. 


Detroit 

*k 

ti 
i» 
•« 

I* 

M 
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<* 
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»t 
«k 

I* 
»t 
(t 
tt 
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»l 
*k 
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II 
l« 
II 

II 
(I 
II 
II 
II 

II 
•I 
II 
it 
II 

II 
II 
•I 
II 
II 


Name  of  establishment. 


Meier  ft  Schnknecht 

O.  P.  Hazard  A  Co 

D.L.I.  Cigar  Factory 

Merchant  Printing  Co 

Howe  Mf*gCo i 

Harrington  AOaelette 

William  Nagebom 

Graham  Printing  Go 

Pierrion  ft  Hfiagh 

The  Detroit  Ideal  Paint  Co 

Detroit  Electric  Soap  Co 

Safety  Furnace  Pipe  Co 

Detroit  Metal  and  Heating  W'ks. 

Enrtz  Paper  Box  Co 

J.  T.  Wing*8  Metal  and  Oil  W*k8. 

Detroit  Block  Works 

The  Geo.  W.  Cope  Pattern  W*ks. 

Decker  Mf'gC^ 

Brotherton,  Breitmeyer  A  Co.... 
Pndrith  A  Candler 

M.  J.  White  A  Co 

W.  O.  Heath  B.  R.  Printing  Oo... 
Oommercn  Milling  Co.,  Odia  No.  1 
CommercU  Milling  Co.,  Mill  No.  8 
L.  J.  Wohnlich 

Michigan  Cigar  Box  Co 

C.  B.  Seitz  &  Son 

DeCronpet  Iron  Co *. 

The  Pharmacists  Cjgar  Co 

The  Standard  Gas  Fixture  Co.... 

Geo.  F.  Doemling 

MellnsSawCp 

Veneer  Package  Mrg  Co 

Knechtel  &  Bowman 

Gray»  Toynton  &  Fox 

U.  S.  Bak.  Co.  Vail  A  Cream  Bk*ry 

J.  H.  A.  Haberkom 

John  J.  Bagley  A  Oo 

Detroit  Lithographic  Co. 

W.  P.  HolUday 

Globe  Tobacco  Co 

A.  Nenbronner 

Boydell  Bros.,  No.  1 

Boydell  Bros.,  No.  8 

Anderson  Cycle  and  Mf'g  Co 

E.  F.  Lee  Glass  Works 

Charles  Flach 

Hollenberg  A  Ltebig 

Pfaadler  Vacaam  Ferment.  Co... 
Detroit  Safe  Co 


What  goods  maxnf  ac- 

factared,  handled 

or  sold? 


Trunks  and  bags 

Clothing 

Cigars 

Printed  matter 

Envelopes^  shipMng  tgs. 

Cigars 

Machinery 

Printed  matter — 

Horse  collars 

Paints 

Snap 

Furnace  pipe 

Sheet  metal  A  heat  app« 

Paper  boxes 

Metal  and  oil 

Tackle  blocks 

Stove  patterns 

Metal  .specialties 

Seeds  and  grains 

Roofing  and  cornice 

Oardsand  signs 

Printed  matter 

Flour  and  feed 

Oornmeal  and  feed 

Metal  specialties 

Cigar  boxes 

Wood  tarn.  A  band  saw. 

Iron  goods 

Cigars 

Gas  fixtures 

Furniture 

Saws 

Wood  packages 

Novelties 

Candies 

Crackers  and  biscuits... 

Building  materlaL 

Tobacco 

Lithographing 

Paper  boxes 

Tobacco 

Wagons 

Paints  and  putty 

Paints  and  colon 

Bicydee 

Ornamental  glass 

Furniture 

Machinery 

Glass  lined  tanks 

Safes  and  vaults 
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Di&Met  No.  1. 
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DEDUCTION  PROM  THE  WORK  IN  DISTRICT  NO  1. 

This  district  includes  the  city  of  Detroit,  and  is  the  most  important 
manufacturing  district  in  the  State.  The  kinds  of  goods  manufactured, 
handled  or  sold  are  varied  and  numerous,  as  will  be  seen  by  a  reference  to 
the  table.  The  inspection  in  this  district  has  been  performed  in  a  cred- 
itable manner  by  Deputy  Inspector  Wm.  F.  Tripp,  who  made  the  inspec- 
tion of  900  factories,  besides  re-visiting  a  great  many  previously  inspected. 

Number  factories  running  of  those  inspected 862 

Number  factories  idle  of  those  inspected 88 

Whole  number  factories  inspected 900 

Number  running  overtime 2 

Number  factories  running  full  time 658 

Number  factories  running  part  time 204 

Whole  number  factories  running 862 

Hours  of  labor  per  week. 

Hours  per  week,  when  running  full  time 62,222 

Hours  per  week  as  running  at  date  of  inspection 47,158 

Loss  in  hours  per  week 5,064 


Average  hours  per  week  for  each  factory  when  running  full  time .       66.02 
Average  hours  per  week  for  each  factory  as  running  at  present. .       64.7 

This  loss  of  5,061  hours  per  week  when  reduced  to  days  means  506.4 
days  of  ten  hours  each  for  every  week,  or  26,332  days  for  the  year.  This 
reduced  to  months  makes  a  loss  of  nearly  1,013  months  of  26  days  each. 
When  computed  at  $1 .14  for  each  day,  the  average  wages  the  men  receive 
for  their  labor,  this  loss  amounts  to  $30,018.48  annually. 

Employes. 

Number  employed  when  running  full  capacity 46,790 

Number  employed  at  date  of  inspectiom 29,705 

Loss  as  compared  with  when  running  full  capacity 16,085 
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l^amber  maleB  employed  at  date  of  inspection 22,449 

Namber  females  employed  at  date  of  inspection 7,256 

Whole  nnmber  employed  at  date  of  inspection 29,705 

Average  number  employed  for  each  factory  running 83.69 

Namber  places  where  females  are  employed 384 

These  figures  show  a  great  loss  to  labor.  If  these  factories  were 
rnnning,  and  running  full  capacity,  employnient  would  be  giyen  to  16,085 
more  persons.  Computed  on  an  average  of  $1.14  each  per  day  and  the 
loss  is  nearly  $18,337  daily,  $476,762  monthly,  or  $5,721,154  each  year. 
Add  to  this  last  number  $80,018,  the  annual  loss  by  reason  of  factories  run- 
ning short  time,  and  it  will  be  found  the  annual  loss  to  labor  in  the  factories 
inspected  ii;i  this  district  alone  amounts  to  $5,751,172. 

The  above  shows  that  the  male  employes  constitute  nearly  76  per  cent 
of  all  employed,  while  less  than  25  per  cent  are  females.  By  reference  to 
the  report  of  last  year  it  will  be  seen  that  the  ratio  between  male  and 
female  employes  has  changed  but  slightly. 

Wages, 

Amount  of  monthly  pay  roll  for  factories  running $862,931  00 

Average  monthly  pay  roll  for  each  factory 1,000  12 

Average  monthly  pay  roll  for  each  empV>y6 29  68 

Average  daily  pay  for  each  employ^ 1  14 

Child  Labor  and  Minors, 

Number  of  children  over  14  and  under  16  years  of  age  employed.  784 

Number  of  factories  where  they  are  employed 144 

Number  of  children  under  14  years  of  age  employed 15 

Number  of  factories  where  they  are  employed 10 

Number  of  such  children  ordered  discharged 15 

This  shows  that  aboat  17  per  cent  of  these  factories  employ  children 
over  14  and  under  16  years  of  age.  Children  under  14  years  of  age  were 
found  employed  in  but  little  over  one  per  cent  of  these  fagtories,  and  in 

every  instance  they  were  ordered  to  be  immediately  discharged. 
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Number  of  places  where  registers  are  kept  and  statements  filed 
for  children  over  14  and  under  16  years  of  age 97 

Number  of  places  where  registers  were  not  kept  nor  statements 
filed 4^ 

Number  of  places  where  such  registers  are  kept  for  some  of  such 
children  but  not  for  all 5 

Whole  number  of  places  employing  children  over  14 144 

It  will  be  seen  that  nearly  67  per  cent  of  these  factories  employing 
children  were  complying  with  the  law  in  regard  to  registers  and  state- 
ments.  About  30  per  cent  were  not  so  complyiuR,  and  were  ordered  to  do 
so.    About  3  per  cent  were  obeying  the  law  in  part 

Number  factories  requiring  ten  hours  a  day  of  males  under  18  and 

females  under  21 620- 

Number  factories  requiring  9^  hours  a  day  of  such  employes ....  & 

Number  factories  requiring  9  hours  a  day  of  such  employes 182 

Number  factories  requiring  8  hours  a  day  of  such  employes 54 

Whole  number  factories  running 862: 

Average  hours  per  day  required  of  males  under  18  and  females  under 
21,  9f . 

The  law  provides  that  not  more  than  60  hours  of  work  per  week  shall 
be  required  of  minors  of  this  age.    In  no  case  was  it  found  to  be  violated^ 

Time  allowed  for  dinner. 

Number  factories  where  60  minutes  are  allowed  for  dinner 492' 

Number  factories  where  50  minutes  are  allowed  for  dinner 3 

Number  factories  where  45  minutes  are  allowed  for  dinner 49* 

Number  factories  where  40  minutes  are  allowed  for  dinner 2 

Number  factories  where  30  minutes  are  allowed  for  dinner 816 

Whole  number  factories  running 862 

Less  than  45  minutes  may  be  allowed  for  dinner  by  consent  of  the- 
inspector.     For  various  reason  permits  were  given  in  the  318  cases. 


FOURTH  ANNUAL  REPORT.  51 

HaisUng  shafts  and  elevators. 

Number  factories  where  hoisting  shafts  and  well  holes  are  prop- 
erly guarded  and  secured , 149 

Number  factories  where  they  are  not  properly  guarded  and 
secured 6 

Number  factories  not  having  hoisting  shafts  and  well  holes. .....  707 

Whole  number  factories  running 862 

Number  factories  where  automatic  trap  doors  or  gates  are  pro- 
vided on  all  floors  where  elevators  are  used 106 

Number  factories  where  automatic  trap  doors  or  gates  are  not 
provided 179 

Number  factories  not  having  elevators 577 

Whole  number  factories  runniug 862 

StairSy  doors  and  fire  escapes. 

Number  factories  where  stairs  are  properly  guarded  and 
screened 721 

Number  factories  where  they  are  not  properly    guarded  and 

screened 20 

Number  factories  not  having  stairs 121 

Whole  number  factories  runniug 862 

Number  factories  where  doors  swing  outward  or  slide  where 
practicable "859 

Number  of  factories  where  doors  do  not  swing  outward  or  slide 
where  practicable 3 

Whole  number  factories  running 862 

There  were  no  factories  in  which  the  doors  were  locked  or  bolted  during 
working  hours  in  this  district. 

Number  factories  where  fire  escapes  were  provided 312 

Number  factories  where  fire  escapes  were  not  provided 11 

Number  factories  where  no  fire  escapes  were  necessary 539 

Whole  number  factories  running 862 
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Number  of  places  where  registers  are  kept  and  statements  filed 
for  children  over  14  and  under  16  years  of  age 97 

Number  of  places  where  registers  were  not  kept  nor  statements 
filed 4^ 

Number  of  places  where  such  registers  are  kept  for  some  of  such 
children  but  not  for  all 5 

Whole  number  of  places  employing  children  over  14 144 

It  will  be  seen  that  nearly  67  per  cent  of  these  factories  employing 
children  were  complying  with  the  law  in  regard  to  registers  and  state- 
ments.  About  30  per  cent  were  not  so  complyiag,  and  were  ordered  to  do 
so.    About  3  per  cent  were  obeying  the  law  in  part 

Number  factories  requiring  ten  hours  a  day  of  males  under  18  and 

females  under  21 620- 

Number  factories  requiring  9^  hours  a  day  of  such  employes ....  6 

Number  factories  requiring  9  hours  a  day  of  such  employes 182 

Number  factories  requiring  8  hours  a  day  of  such  employes 54 

Whole  number  factories  running 862: 

Average  hours  per  day  required  of  males  under  18  and  females  under 

21,  n. 

The  law  provides  that  not  more  than  60  hours  of  work  per  week  shall 
be  required  of  minors  of  this  age.    In  no  case  was  it  found  to  be  violated.. 

Time  allowed  for  dinner. 

Number  factories  where  60  minutes  are  allowed  for  dinner 492* 

Number  factories  where  50  minutes  are  allowed  for  dinner 3 

Number  factories  where  45  minutes  are  allowed  for  dinner 49* 

Number  factories  where  40  minutes  are  allowed  for  dinner 2 

Number  factories  where  30  minutes  are  allowed  for  dinner 316 

Whole  number  factories  running 862 

Less  than  45  minutes  may  be  allowed  for  dinner  by  consent  of  the- 
inspector.     For  various  reason  permits  were  given  in  the  318  cases. 
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HaisUng  shafts  and  elevators. 

Number  factories  where  hoisting  shafts  and  well  holes  are  prop- 
erly guarded  and  secured 149 

Number  factories  where  they  are  not  properly  guarded  and 
secured 6 

Number  factories  not  having  hoisting  shafts  and  well  holes. .....  707 

Whole  number  factories  running 862 

Number  factories  where  automatic  trap  doors  or  gates  are  pro- 
vided on  all  floors  where  elevators  are  used 106 

Number  factories  where  automatic  trap  doors  or  gates  are  not 
provided 179 

Number  factories  not  having  elevators. 577 

Whole  number  factories  running 862 

StairSy  doors  and  fire  escapes. 

Number  factories  where  stairs  are  properly  guarded  and 
screened 721 

Number  factories  where  they  are  not  properly    guarded  and 

screened 20 

Number  factories  not  having  stairs 121 

Whole  number  factories  running 862 


-r 


Number  factories  where   doors  swing  outward  or  slide  where 

practicable "859 

Number  of  factories  where  doors  do  not  swing  outward  or  slide 

where  practicable 3 

Whole  number  factories  running 862 

There  were  no  factories  in  which  the  doors  were  locked  or  bolted  during 
working  hours  in  this  district. 

Number  factories  where  fire  escapes  were  provided 312 

Number  factories  where  fire  escapes  were  not  provided 11 

Number  factories  where  no  fire  escapes  were  necessary 539 

Whole  number  factories  running 862 
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M(whinery, 

Number  factories  where  proper  shifters  are  used  for  throwing  on 

and  oflf  belts 638 

Number  factories  where  proper  shifters  are  not  in  use 2 

Number  factories  where  shifters  are  not  necessary 222 

Whole  number  factories  running 862 

Number  factories  where  vats,  pans  and  machinery  were  properly 
guarded 578 

Number  factories  where  vats,  pans  and  machinery  were  not 
properly  guarded 18 

Number  factories  where  there  are  no  vats,  pans  and  machinery. .  266 

Whole  number  factories  running 862 

Sanitary. 

Number  factories    where   exhaust    fans  or  dust   arresters  are 

provided 114 

Number  factories  where  they  are  not  provided 8 

Number  factories  where  exhaust  fans  or  dust  arresters  are  not 
necessary 740 

Whole  number  factories  running 862 

Number  factories  provided  with  suitable  washrooms  and  water 
closets 858 

Number  factories  not  provided  with  suitable  washrooms  and  water 
closets 4 

Whole  number  factories  running 862 

Number  factories  having  separate  water  closets  for  females 372 

Number  factories  not  having  separate  water  closets  for  females. .  10 

Number  where  separate  water  closets  are  not  necessary 480 

Whole  number  factories  running 862 

It  will  be  seen  that  employers  are  generally  obeying  the  law  in  protect- 
ing their  employes  from  danger  while  at  work.  In  cases  where  the  neces- 
sary precautions  for  safety  and  convenience  were  not  provided  orders  were 
made  that  the  law  must  be  complied  with. 

In  regird  to  sanitary  conditions,  it  will  be  seen  that  nearly  all  factories 
are  obeying  the  law. 

In  this  district  there  were  50  accidents  reported  during  the  year. 


CHANGES    ORDEKED    DURING    YEAR. 


DISTRICT  INO.    1. 


[The  number  refers  to  inspection  nnmber  in  table.] 

No.   S.—Ordered  'five  handrails  and  five  railin^B  on  stairs. 

No.   5.— Orderecf  elevator  enclosed,  one  handrail,  and  one  railing  on  stairs. 

No.  12.— Ordered  automatic  gatee  for  elevator. 

No.  24.— Ordered  automatic  gates  for  elevator.  • 

No.  28.— Automatic  gtites  for  elevator  ordered. 

No.  29.— Ordered  automatic  gates  for  elevator. 

No.  80.— Automatic  gates  for  elevator  ordered. 

No.  31.— Ordered  water  closet  repaired. 

No.  82.— Closet  ordered  repaired. 

No.  33.— Ordered  closet  repaired. 

« 

No.  36.— Automatic  gates  ordered. 

No.  37.— Ordered  automatic  gates  for  elevator. 

No.  38.— Ordered  registers  kept  of  all  children  under  the  age  of  16  years. 

No.  40.— Ordered  front  walls  of  building  repaired. 

No.  46b— Ordered  automatic  gates  for  elevator  and  one  fire  escape. 

x^o.  47.— Ordered  one  hand  rail,  and  one  railing  for  stairs. 

No.  48.— Ordered  one  new  closet. 

No.  62.— Automatic  gates  for  two  elevators  ordered. 

No.  66.— Ordered  automatic  gates  for  rear  elevator. 

No.  67.— Ordered  automatic  gates  for  elevator. 

No.  63.— Ordered  hoisting  shaft  enclosed. 
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No.  67.— -Two  automatic  gates  ordered. 

No.  69.— Ordered  statements  placed  on  file  of  all  children  under  the  age  of  16  years. 

No.  70.— Ordered  all  children  under  the  age  of  16  years  registered,  and  four  auto- 
matic gates  for  elevator. 

No.  80.— Ordered  statements  placed  on  file  of  all  children  employed  under  the  age  of 
16  years,  and  automatic  gates  for  elevator. 

No.  81.— Ordered'  automatic  gates  for  elevator. 

No.  91.— Ordered  registers  kept  of  all  children  under  the  age  of  16  years. 

No.  95.— Automatic  gates  for  elevator  ordered. 

No.  100.— Ordered  automatic  gates  for  two  elevators. 

No.  102.— Automatic  gates  for  elevator  ordered. 

No.  109.— Ordered  automatic  gates  for  elevator  on  four  floors. 

No.  112.— Orderefd  statements  placed  on  file  of  all  children  employed  under  the  acre 
of  16  years. 

No.  126.— Ordered  automatic  gates  for  elevators  on  three  floors. 

No.  150.— Ordered  one  boy  under  14  years  of  age  sent  home,  and  all  children  under 
the  age  of  16  years  registered. 

No.  154.— Ordered  all  set  screws  guarded. 

No.  155.— Ordered  automatic  gates  for  elevator,  one  railing  for  stairs,  and  all  set 
screws  guarded. 

No.  158.— Ordered  statements  placed  on  file  of  all  children  employed  under  the  age 
of  16  years,  and  one  door  at  west  end  on  third  floor  as  means  of  escape 
in  case  of  fire. 

No.  163.— Automatic  gates  for  elevator  ordered. 

No.  168.— Ordered  automatic  gates  for  elevator  on  two  floors. 

No.  175.— Automatic  gates  for  elevators  on  two  flt)ors  ordered. 

No.  181.— Ordered  two  girls  under  the  age  of  14  sent  home,  and  all  children  under 
the  age  of  16  years  registered. 

No.  183.— Ordered  one  hatchway  guarded. 

No.  188.— Ordered  closet  for  males  cleaned  and  repaired. 

No.  206.— Ordered  statements  placed  on  file  of  all  children  employed  under  the  age 
of  10  years. 

No.  210.— Ordered  shaft  couplings  guarded. 

No.  212.— Ordered  all  children  registered  under  the  age  of  16  years. 

No.  232.— Ordered  one  boy  under  the  age  of  14  years  sent  home,  and  statements 
placed  on  file  of  all  children  employed  under  the  age  of  16  years. 

No.  234.— One  handrail,  and  one  railing  on  stairs  ordered. 
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No.  246.— Ordered  statements  placed  on  file  of  all  children  employed  under  the  age 
of  16  years. 

« 

No.  301.— Ordered  one  hatchway  enclosed,  and  automatic  gates  on  one  elevator. 

No.  302.— Ordered  register  kept  of  all  children  employed  under  the  age  of  16  years. 

No.  308.— Automatic  gates  on  one  elevator  ordered. 

No.  312.— Ordered  blowers  for  the  polishing  room. 

Xo.  316.— Ordered  statements  placed  on  file  of  aU  children  under  the  age  of  16  years, 
and  automatic  gates  on  two  elevators. 

No.  317.— Ordered  automatic  gates  on  one  elevator. 

No.  318.— Automatic  gates  for  elevator  ordered. 

No.  319.— Ordered  automatic  gates  for  elevator. 

No.  321.— Ordered  automatic  gates  for  elevators  on  four  floors. 

No.  322.— Ordered  automatic  gates  for  elevators. 

No.  324.— Ordered  all  children  employed  under  the  age  of  16  registered. 

No.  330.— Automatic  gates  for  one  elevator  ordered. 

No.  331.— Ordered  blowers  for  the  polishing  room. 

No.  332.— Ordered  statements  placed  on  file  of  all  children  employed  under  the  age 
of  16  years,  and  automatic  gates  on  elevator. 

No.  341.— Ordered  new  closet  for  females. 

No.  847.— Ordered  that  all  children  under  the  age  of  16  be  registered. 

No.  355.— Automatic  gates  for  elevators  ordered  for  four  floors. 

No.  356.-^rdered  automatic  gates  for  four  floors. 

No.  357.— Automatic  gates  for  elevators.  , 

No.  358.— Ordered  automatic  gates  for  elevator. 

No.  360.— Ordered  automatic  gates  for  one  elevator,  on  four  floors. 

No.  361.— Ordered  better  ventilation  for  the  closet  by  means  of  a  transom  over  the 
door. 

No.  362.— Ordered  separate  closets  for  females. 

No.  365.— Ordered  one  fire  escape  on  the  front. 

No.  371.— Ordered  statements  placed  on  flle  of  all  children  employed  under  the  age 
of  16  years. 

No.  372.— Automatic  gates  for  elevator  ordered,  and  separate  closet  for  females. 

No.  373.— Ordered  one  boy  under  14  years  of  age  sent  home,  automatic  gates  for 
elevators,  and  a  separate  closet  for  females. 

No.  374.— Ordered*  automatic  gates  for  elevator  three  floors,  and  new  steps  on  stairs 
first  floor. 
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No.  381.— Ordered  automatic  gates  on  four  floors. 

No.  886.— Ordered  all  chlldreu  employed  under  the  age  of  16  years  registered. 

No.  386.— Ordered  post  supports  for  second  floor. 

No.  388.— Ordered  one  boy  under  14  years  of  age  eent  home,  and  automatic  gatea 
for  four  floors  and  basement. 

No.  391.— One  handrail  ordered. 

No.  394.— Ordered  automatic  gates  for  the  elevator  on  two  floors. 

No.  400.— Ordered  automatic  gatee  for  elevator,  and  fire  escape  repaired.  i 

No.  410.— Ordered  automatic  gates  for  elevator,  for  three  floors. 

No.  412.— Ordered  rubbish  cleaned  up  in  the  basement. 

No.  413.— Ordered  automatic  gates  for  elevator  four  floors,  and  obstructions  removed 
from  flre  escape  windows. 

No.  420.— Ordered  handrails  for  all  staire,  the  roof  repaired,  new  floor  in  the  store 
room,  and  support  for  Joists  in  same. 

No.  423.— Ordered  automatic  gates  for  elevator,  on  four  floors. 

No,  431.— Automatic  gatee  for  elevator  ordered. 

No.  432.— Ordered  automatic  gates  for  three  elevators. 

No.  434.— Ordered  two  girls  under  the  age  of  14  sent  home,  and  all  children  employed 
under  the  age  of  16  years  registered,  and  guard  on  the  mangle. 

No.  436.— Ordereii  automatic  gates  for  elevator. 

No.  437.— Automatic  gates  for  elevator  ordered. 

No.  438.— Ordered  automatic  gates  for  elevator,  three  floors. 

No.  447.— Automatic  gatee  for  elevator  ordered. 

No.  450.— Ordered  automatic  gates  for  elevator. 

No.  452.— Ordered  automatic  gates  for  elevator,  five  floors. 

No.  463.— Ordered  automatic  gates  for  elevator,  one  floor. 

No.  464.— Automatic  gates  for  elevator  ordered. 

No.  469.— Ordered  statements  placed  on  flle  of  all  children  employed  under  the  age 
of  16  years,  and  new  closet  for  females. 

No.  460.— Ordered  automatic  gates  for  elevator,  flve  floors. 

No.  463.— Automatic  gates  for  one  elevator  ordered. 

Na  466.— Ordered  automatic  gates  for  elevator. 

No.  468.— Ordered  automatic  gates  for  elevator,  three  floors. 

No.  470.— Ordered  all  children  under  the  a^e  of  16  years  registered,  guards  for 
hatchway,  and  all  obstruction  removed  from  flre  escape  windows. 

No.  473.— One  handrail  ordered. 
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No.  475.— Ordered  automatic  gates  for  two  elevators,  and  opening  made  to  Are 
escape  at  fourth  floor. 

No.  492.— Ordered  automatic  gates  for  elevator,  and  new  brakes  for  elevator. 

No.  403.— Ordered  cable  for  front  elevator,  and  elevator  gearing  repaired. 

No.  494.— Ordered  automatic  gates  for  elevator,  one  floor. 

No.  495,— Automatic  gates  for  elevator  ordei-ed. 

No.  496.— Ordered  automatic  gates  for  one  floor. 

No.  497.— Automatic  gates  for  elevator  ordered. 

No.  498.— Ordered  automatic  gates  for  elevator. 

No.  502.— Ordered  statements  placed  on  flle  of  all  children  employed  under  the  age 
of  16  years. 

No.  503.— Ordered  all  set  screws  guarded. 

No.  504.— Ordered  automatic  gates  for  elevator  for  two  floors. 

No.  518.— Ordered  all  children  under  the  age  of  16  yearo  registered. 

No.  520.— Ordered  register  kept  of  all  children  under  the  age  of  16  years. 

No.  526. — Ordered  automatic  gates  for  elevator,  and  new  cable  for  same. 

No.  540.— Ordered  statements  placed  on  file  of  all  children  under  the  age  of  16  years. 

No.  556.— Ordered  automatic  gates  for  elevator. 

Nou  565.— Automatic  gates  for  elevator  ordered. 

No.  566.— Ordered  automatic  gates  for  elevator. 

NOu  589.— Ordered  two  handrails,  and  one  railing  on  stairs,  and  all  set  screws 
guarded. 

No.  592.— Ordered  automatic  gates  for  elevator. 

No.  597. — Ordered  automatic  gates  for  rear  elevator. 

No.  606.— Ordered  one  hatchway  guarded. 

No.  631.— One  handrail  ordered. 

No.  642.— Ordered  automatic  gates  on  box  factory  elevator. 

No.  646.— Automatic  gates  on  six  elevators  ordered. 

No.  650.— Ordered  all  set  screw®  guarded. 

No.  651.— Automatic  gates  for  one  elevator  ordered. 

No.  664.— Ordered  all  set  screws,  and  gearings  on  throe  presses  guarded. 

No.  665.— Automatic  gates  for  one  elevator  ordered. 

No.  672.— Ordered  automatic  gates  for  elevator  on  first  floor,  and  all  set  screws 
guarded. 

No.  681.— Ordered  all  set  screws  guarded. 
8 
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No.  685.— Ordered  all  children  registered  under  16  years  of  age. 

No.  689.— Automatic  gates  for  elevator  ordered. 

No.  692.— Ordered  all  set  screws  guarded. 

No.  694.— Ordered  statements  placed  on  file  with  name  and  ages  of  all  childrea 
employed  under  16  years  of  age. 

No.  700.— Ordered  all  children  under  16  years  of  age  registered. 

No.  701.— Automatic  gates  for  one  elevator  ordered. 

No.  708.— Ordered  automatic  gates  for  elevator. 

No.  710.— Automatic  gates  for  one  elevator  ordered. 

No.  716.— Ordered  registers  kept  of  all  children  employed  under  the  age  of  16  years, 
and  automatic  gates  for  one  elevator. 

No.  720.— Automatic  gates  for  one  elevator  ordered. 

No.  726.— Ordered  automatic  gates  for  one  elevator. 

No.  730.— Automatic  gates  for  one  elevator  ordered. 

No.  732.— Ordered  automatic  gates  for  elevator,  ladder  to  roof  and  closet  for  females. 

No.  739.— Ordered  all  children  registered  under  the  age  of  16  years. 

No.  740.— Ordered  one  handrail. 

No.  746.— Automatic  gates  for  elevator  ordered. 

No.  751.— Ordered  two  handrails. 

No.  753.— Orderecl  one  boy  under  14  years  of  age  discharged,  all  children  registered 
under  the  age  of  16  years,  and  one  handrail. 

No.  758.— One  handrail  ordered. 

No.  763.— Automatic  gates  for  two  elevators  ordered. 

No.  764.— Ordered  one  automatic  gate  for  elevator. 

No.  765.— Automatic  gates  for  two  elevators  ordered. 

No.  768.— Ordered  elevator  gates  repaired. 

No.  770.— Ordered  elevator  gates  repaired. 

No.  779.— Ordered  statements  placed  on  file  with  name  and  age  of  children  employed 
under  16  years,  shlftei-s  on  two  saws,  all  set  screws  and  main  belt 
guarded. 

No.  780.— Ordered  all  clilldren  registered  with  name  and  age  under  16  years. 

No.  786.— Automatic  gates  for  two  elevators  ordered. 

No.  787.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
emploj'ed  under  16  years. 

No.  789.— Ordered  all  children  under  16  years  of  age  registered. 

No.  793.— Automatic  gates  for  one  elevator  ordered. 
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:So.  802.--Ordered  automatic  gates  for  elevator. 

No.  808.— Automatic  gates  for  one  elevator  ordered. 

No.  809.— Ordered  automatic  gates  for  elevator. 

No.  810.- Automatic  gates  for  one  elevator  ordered. 

No.  811.— Ordei-ed  automatic  gate  for  elevator. 

No.  812.— Ordered  automatic  gates  for  one  elevator. 

No.  813.- Automatic  gates  for  one  elevator  ordered. 

No.  818.— Ordered  automatic  gates  for  elevator. 

No.  819.— Automatic  gates  for  elevator  ordered. 

No.  823.— Automatic  gates  for  elevator  ordered. 

No.  824.— Ordered  automatic  gates  for  elevator. 

No.  829.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed  under  16  years. 

No.  831.— One  handrail  ordered. 

No.  832.— Ordered  one  handrail,  and  all  set  screws  guarded. 

No.  833.— Automatic  gates  for  elevator  ordered. 

No.  834. — Ordered  automatic  gates  for  one  elevator. 

* 

No.  835. — Ordered  one  fire  escape  repaired. 

No.  840.— Ordered  all  children  under  16  ye«irs  of  age  registered. 

No.  841.— Automatic  gates  for  elevator  ordered. 

No.  843.— Automatic  gates  for  one  elevator  ordered. 

No.  850.— Ordered  automatic  gates  for  two  elevators. 

No.  862.— Ordered  all  set  screws  guarded. 

No.  866. — Ordered  all  set  screws  guarded. 

No.  871.— Automatic  gates  for  one  elevator  ordered. 

No.  872.— Ordered  automatic  gates  for  elevator. 

No.  875.— Automatic  gates  for  one  elevator  ordered. 

No.  878.- Ordered  automatic  gates  for  one  elevator. 

No.  879.— Ordered  automatic  gates  for  elevator. 

No.  883.— Ordered  all  children  registered  under  16  years  of  age,  and  blowers  for 
polishing  room. 

No.  884.— Automatic  gates  for  elevator  ordered. 

No.  S85.— Automatic  gates  for  elevator  ordered. 
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No.  886.— Ordered  automatic  gates  for  elevator. 

No.  889.— Ordered  automatic  gatee  for  two  elevators,  and  handrail  for  stairway. 

No.  890.— Automatic  gates  for  three  elevatore  ordered. 

No.  891.— Automatic  gatee  for  one  elevator  ordered. 

No.  892.— Ordered  automatic  gates  for  one  elevator,  and  bridge  connecting  buildings 
rebuilt,  also  blowers  for  machine  room. 

No.  893.— Ordered  automatic  gates  for  four  elevators. 

No.  894.— Automatic  gates  for  one  elevator  ordered. 

No.  896.— Ordered  one  fire  escape  on  front  of  building. 

No.  897.— One  fire  escape  on  front  of  building  ordered. 

No.  898.— Automatic  gates  for  one  elevator  ordered. 

No.  899.— Ordered  automatic  gates  for  one  elevator. 

No.  900.— Ordered  automatic  gate©  for  two  elevators,   and  new  cable   for  rear 
elevator. 


ACCIDENTS    REPORTED    DURING    TEAR. 


DISTRICT    NO.    1. 


[The  Domber  refers  to  inapectlon  Dumber  in  table.] 

No.  1.— Jan.  9,  1896.  Sam  Schultz,  age  48,  married,  laborer,  employed  by  Traugott 
S(4miidt  &  Sons,  Detroit,  was  badly  scalded  on  leg.  Was  disabled  seven 
days,  and  received  wages  during  time  disabled.  The  accident  could  not 
have  been  guarded  against. 

No.  30.— Nov.  9,  1896.  William  Weller,  age  24,  married,  feeder,  employed  by  O.  M. 
Rosseau  &  Sons,  had  right  hand  badly  bruised  and  cut  by  getting 
caught  in  belt.    Not  yet  recovered,  but. receives  wages  while  disabled. 

No.  38.— March,  1896.  F.  Copeland,  age  22,  single,  laborer,  in  the  employ  of  Alex. 
Gordon,  was  injured  about  head  and  shoulders,  by  falling  down  elevator 
shaft  Was  disabled  ten  days,  and  received  wages  during  time  disabled. 
Have  automatic  gates. 

No.  102.— Nov.  22,  1895.  August  Pronga,  age  28,  eingle,  roofer  In  the  employ  of 
Hutton  Bros.  &  Co.,  Detroit,  fell  from  roof  and  broke  right  wrist.  Was 
disabled  two. months,  and  received  wages  during  time  disabled.  He 
also  received  one  hundred  dollars  and  doctor's  bill  paid. 

No.  158.— Nov.  16,  1895.  John  Wagner,  aged  45,  married,  a  watchman,  employed 
by  the  Improved  Match  Co.,  Detroit,  was  burned  to  death  by  the  fire 
which  destroyed  the  factory.    Burial  expenses  paid  by  the  family. 

No.  158.— Nov.  16,  1895.  R.  Davis,  aged  35,  married,  a  foreman,  employed  by  the 
Improved  Match  Co.,  Detroit,  was  burned  to  death  by  the  fire  which 
destroyed  the  factory.  Burial  expensed  paid  by  the  family. 

No.  158.— Nov.  16,  1895.  Agnes  Yetters,  aged  15,  a  match  packer,  employed  by  the 
Improved  Match  Co.,  Detroit,  was  burned  to  death  by  the  fire  which 
destroyed  the  factory.    Burial  expenses  paid  by  the  family. 

No.  165.— January,  1896.  A.  E.  Sauer,  age  30,  married,  cooper,  employed  by  William 
Sauer  &  Sons,  broke  left  leg.  Was  disabled  two  months,  and  received 
wages  during  time  disabled. 

No.  258.— March,  1896.  William  Schubert,  age  35,  married,  hand  machine,  in  the 
employ  of  Peninsular  Mfg.  Co.,  Detroit,  fell  down  stairs  at  time  of  fire 
and  Injured  head  and  spine.  Was  disabled  seven  days,  and  did  not 
receive  wages  during  time  disabled.    Good  handrail  on  stairs. 

No.  276.— Nov.  5,  1896.  James  Crotty,  age  35,  married,  grinder,  employed  by  Detroit 
Twist  Drill  Co.,  Detroit,  had  right  hand  injured  by  the  bursting  of  emery 
wheel.    Was  disabled  seven  days.    Doctor  and  all  bills  paid  by  firm. 
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No.  316.— March  14,  1806.  John  McGuire,  age  42,  married,  forenmn  in  the  employ 
of  Michigan  Stove  Co.,  Detroit,  bar  of  iron  fell  and  Injured  right  foot. 
Was  disabled  four  weeks,  and  received  wages  during  time  disabled.  He 
received  four  weeks'  benefit  from  insurance  com.pany. 

No.  316.— March  19,  1896.  O.  Van  Heckle,  age  23,  single,  moulder,  employed  by 
Michigan  Stove  Co.,  Detroit,  foot  badly  burned  by  hot  Iron,  Was  dis- 
abled two  weeks,  and  received  wages  during  time  disjibled.  He  received 
Insurance  benefit  for  time  disabled. 

No.  316.— Feb.  20,  1896.  Jerry  Malo,  age  25,  married,  moulder  in  the  employ  of 
Michigan  iStove  Co.,  Detroit,  was  burned  on  foot  by  hot  iron.  Was  dis- 
abled five  weeks,  and  received  wages  in  full  While  disabled.  He  i-oceived 
insurance  benefit  for  entire  time. 

No.  317.— March  2,  1896.  August  Kalha,  age  47,  married,  machinist,  employed  by 
Ideal  Mfg.  Co.,  Detroit,  lost  one  finger.  Was  disabled  two  weeks,  and 
received  wages  during  time  disabled.    He  received  an  Insurance. 

No.  325.— Jan.  31,  1896.  J.  Donnovan,  age  38,  married,  carpenter  in  the  employ  of 
Detroit  Dry  Dock  Co.,  Detroit,  head  and  face  injured  by  bolt  falling  on 
him  while  working  on  sdafl^old.  Was  disabled  thirty  days,  and  did  not 
receive  wages  while  disabled. 

No.  332.— Dec.,  1895.  Joseph,  Kouda,  age  40,  married,  machinist,  employed  by 
Detroit  Screw  Works,  Detroit,  had  one  e3'e  destroyed  by  the  bursting  of 
an  emery  wheel.  He  received  wages  while  disabled,  and  bills  paid  by 
firm. 

No.  332.— Jan.  4,  1896.  Charles  Martin,  age  26,  single,  polisher  in  tlie  employ  of 
Detroit  Screw  Works, 'had  arm  Injured  by  a  file  striking  his  arm.  Was 
disabled  fourteen  days,  and  received  wages  during  time  disabled.  Doc- 
tor's bill  paid  by  comi>any. 

No.  332.— Feb.  15,  1896.  Joe  Jaquin,  age  16,  chore  boy,  employed  by  Detroit  Screw 
Works,  cut  his  arm  with  a  slotting  saw.  Was  disabled  fourteen  days, 
and  received  wages  during  time  disabled,  also  doctor's  bill  paid  by  firm. 

No.  332.— Feb.  29,  1896.  J.  Ogostelngah,  age  19,  single,  laborer,  employed  by 
Detroit  Screw  Works,  fell  in  a  kettle  of  soda  water  and  scalded  his 
hands.  Was  disabled  twenty-one  days,  and  received  wages  during  time 
disabled.    Doctor  bills  paid  by  company. 

No.  332.— March  18,  1896.  James  Daly,  age  15,  machine  boy  in  the  employ  of 
Detroit  Screw  Works,  had  hand  injured  by  getting  caught  between  belt 
and  pulley.  Was  disabed  three  weeks,  and  received  wages  during  time 
disabled.    All  doctor's  bill  paid  by  company. 

• 

No.  332.— Nov.  26,  1896.  Paul  Tossy,  age  15,  machine  hand,  employed  by  Detroit 
Screw  Works,  Detroit,  had  end  of  one  finger  taken  ofl!.  Was  disabled 
twenty-four  days,  and  received  wages  during  time  disabled.  Doctor's 
bill  paid  by  company. 

No.  334.— March  10,  1896.  R.  Andei-son,  age  30,  married,  laborer,  em-ployed  by  C. 
H.  Little,  fell  from  lime  kiln  and  was  killed.  Burial  expenses  paid  by 
firm. 

No.  374.— June  12,  1896.  WilHam  Heinlay,  age  16,  laborer  In  the  employ  of  Ockford 
Prinrt:ing  Co.,  Ej^trolt,  fell  down  elevator  fiftiaft  and  was  bruised  on  head 
and  Injured  other  ways.  He  receives  wages  in  full  but  not  well  at  the 
date  of  inspection.  The  accident  was  caused  by  not  having  automatic 
protection  for  elevator. 

No.  446.— May  28, 1896.  Alex.  Sellman,  age  30,  man-ied,  machine  hand  for  Wolverine 
Box  Co.,  Detroit,  had  one  finger  on  right  hand  cut  off  on  saw.  Was  dis- 
abled twenty-one  days,  and  received  wages  during  time  disabled. 
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No.  475.--Jaii.  22,  1896.  J.  Weinand,  age  12,  not  an  employe,  dough  &  Warren 
Organ  Co.,  Detroit,  fell  down  elevaitor  Bh&tt  and  had  three  ribs  broken. 
Gates  have-  been  provided  for  elevator  since. 

No.  563.— Sept.  9,  1896.  Samuel  Lesster,  age  40,  married,  foreman  in  the  employ  of 
Towards  Wayne  County  Creamery  Co.,  Detroit,  fell  down  elevator  shaft 
and  was  badly  bruised.  Was  disabled  thirty  days,  and  received  wages 
w:hile  disabled.    Elevator  gate  was  open. 

No.  61G.— Jan.  29,  1896.  William  Ashdown,  age  35,  married,  machinist,  employed 
Michigan  Malleable  Iron  Works,  Detroit,  had  spine  Injured  by  loose 
hatchway.    Still  disabled,  'but  receives  wages  in  full. 

No.  619.— July  26,  1896.  Henry  Marney,  age  26,  married,  employed  on  running 
press,  by  Detroit  Range  &  Boiler  Co.,  lost  one  finger.  Was  disabled  five 
days. 

No.  641.— May  30,  1896.  Joe  Michiaski,  age  36,  married,  stonecutter,  employed  by 
P.  Christie  &  Sons,  Detroit,  was  caught  in  belt  and  had  both  hands  and 
feet  crushed.  Was  disabled  two  months,  and  received  wages  wliile  dis- 
abled. 

No.  690.— March  4,  1896.  J.  Fleischman,  age  45,  married,  machine  .hand,  employed 
by  Michigan  Peninsular  Car  Co.,  Detroit,  cauglit  arm  In  belt  and  it  was 
pulled  out  of  socket.  Wages  paid  during  time  disabled.  The  accident 
could  not  have  been  guarded  against. 

No.  691.— June  13,  1896.  Alex.  Sellman,  age  30,  married,  foreman,  employed  by 
Frank  May,  Detroit,  had  little  finger  on  left  hand  caught  In  gearing 
and  cut  off.  Was  disabled  seven  days,  and  did  not  receive  wages  while 
disabled.    He  admiitted  it  was  his  own  carelessness. 

No.  709.— June,  1896.  C.  Frayer,  age,  21,  single,  miller,  employed  in  David  Stott's 
flouring  mills,  lost  left  hand  by  having  it  caught  in  roller.  Was  disabled 
three  months,  and  received  wages  during  time  disabled. 

No.  750.— May  15,  1896.  Robert  Stewart,  age  30,  married,  engineer,  Goebel's  Brew- 
ing Co.,  Detroit,  had  right  hand  badly  crushed  in  madiinery.  Was  dis- 
abled two  weeks,  and  received  wages  during  time  disabled.  The  acci- 
dent could  not  have  been  guarded  against. 

No.  770.— June  9,  1896.  Charles  Smith,  age  26,  married,  a  grinder,  emiployed  by  the 
Detroit  White  Lead  Works,  Detroit,  caught  his  fingers  in  a  cog  wheel 
and  had  the  ends  of  two  of  them  smashed.  W^as  partially  disabled  for 
three  months,  during  which  time  his  wages  were  paid. 

No.  780.— July  3,  1896.  August  Rambo,  age  42,  ^man"ied,  machine  hand,  employed 
by  C.  D.  Wldman  &  Co.,  Detroit,  was  cut  on  forefinger.  Was  disabled 
twenty-one  days,  and  received  $22  of  salary  and  doctor's  bill  paid. 

No.  780.— Aug.  3,  1896.  H.  Gayhord,  age  20,  single,  machine  hand,  employed  by  C. 
D.  Widman  &  Co.,  Detroit,  lost  one  finger.  Was  disabled  five  days,  and 
received  wages  during  time  disabled. 

No.  788.— April  22,  1896.  Frank  Milka,  age  50,  married,  laborer  in  the  employ  of 
Michigan  Peninsular  Co.,  Detroit,  was  caught  in  elevator  and  had  leg 
broken  twice,  two  ribs  broken,  and  injured  on  head.  Was  disabled  three 
months,  and  received  wages  during  time  disabled.  Elevator  was 
equipped  with  automatic  gates. 

No.  789.— Date  not  given.  1896.  John  Carl,  age  21,  single,  woodworker,  employed 
by  Murphy,  Wasey  &  Co.,  had  fingers  bruised.  Was  disabled  three 
weeks,  and  received  wages  while  disabled. 
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No.  789.— Date  not  given.  1896.  Anthony  Holz,  age  41,  married,  driver  in  the 
employ  of  Murphy,  Wasey  &  Co.,  Detroit,  was  injured  about  head  and 
shoulders.  Was  disabled  three  weeks,  and  received  wages  while  dis- 
abled. 

No.  789.— Date  not  given.  1896.  John  Bachofskl,  age  18,  employed  at  cutting  die 
for  Murphy,  Wasey  &  CJo.,  Detroit,  lost  two  fingers  by  getting  under  die. 
Was  disabled  six  weeks,  and  received  wages  during  time  disabled. 

No.  789.— Date  not  given.  1896.  Tony  Brown,  age  14,  helper,  in  the  employ  of  Mur- 
phy, Wasey  &  Co.,  Detroit,  lost  two  fingers  on  cut  off  saw.  Was  dis- 
abled four  weeks,  and  received  wages  during  time  disabled. 

No.  794.— Sept.  1896.  Edward  Roth,  age  17,  helper,  employed  by  Craddock  Mfg.  Co., 
Detroit,  was  killed  by  getting  clothing  caught  on  main  shaft 

No.  798.— June  4,  1896.  Ed.  Wagner,  age  30,  married,  machinist,  in  the  employ  of 
American  Radiator  Co.,  Detroit,  lost  one  finger.  Was  disabled  fourteen 
days,  and  received  wages  during  time  disabled.  Could  not  have  been 
guarded  against. 

No.  798.— July  15, 1896.  F.  Junsk,  age  28,  married,  teamster,  employed  by  American 
Radiator  Co.,  Detroit;  had  leg  broken;  was  disabled  nine  weeks,  and 
received  wages  during  time  disabled;  doctor's  bill  paid  by  company. 

No  800.— Feb.  5,  189C.  Joe  Green,  age  33,  married,  moulder,  employed  by  Leland  & 
Faulconer  Mfg.  Co.,  Detroit,  had  foot  badly  burned,  by  spilling  iron  while 
moulding.    Was  disabled  two  days,  and  received  wages  while  disabled. 

No.  800.— March  10,  189(^  S.  Bryan  Green,  age  23,  single;  clipper,  employed  by 
Leland  &  Faulconer  Mfg.  Co.,  Detroit,  had  finger  bruised  while  chipping 
castings;  was  disabled  one  week;  he  carried  an  insurance. 

No.  800.— June  22, 1896.  Ben  Gomersall,  age  38,  married;  superintendent  for  Leland 
&  Faulconer  Mfg.  Co.,  Detroit;  was  badly  burned  by  spurting  of  hot  ir<m 
from  cupoLa;  was  disabled  two  weeks;  he  carried  an  insurance. 

No.  800.— June  24,  1896.  Reuben  Reed,  age  26,  single,  machinist,  in  employ  of 
Leland  &  Faulconer  Mfg.  Co.,  Detroit;  had  finger  caught  in  machine 
and  Imdly  bruised;  wa.s  disabled  two  weeks;  he  carried  an  insurance. 

No.  888.— June  27,  1896.  Jacob  Gafaky,  age  38,  laborer,  in  the  employ  of  John  J. 
Bagley,  caught  in  elevator  gate  and  badly  Injured  on  head.  Was  dis- 
abled twenty-one  days,  and  received  wages  in  full,  also  hospital  and 
doctor  bills  paid. 

No.  856.— Sept.  5, 1S9G.  L.  Winters,  age  45,  married,  cabinet  maker,  in  the  employ  of 
John  Phillips,  Detroit,  lost  right  thumb  by  his  apron  catching  in  revolv- 
ing  shaft.  Was  disabled  five  weeks  and  received  wages  during  time 
disabled.    The  accident  could  not  have  been  guarded  against. 

No.  861.— Feb.  8,  1896.  E.  Hohlfcldt,  age  25,  married,  machinist,  in  the  employ  of 
American  Radiator  Co.,  Detroit,  was  killed  by  the  bursting  of  emery 
wheel.    Burial  expenses  paid  by  company. 

No.  861.— April  5,  1896.  A.  Basman,  age  36,  married,  tester,  employed  by  American 
Radiator  Co.,  Detroit,,  had  leg  broken  by  radiator  falling  on  it.  Was 
disabled  six  weeks,  and  received  $34.50,  and  doctor's  bill  paid  by  firm. 

No.  861.— May  10,  1896.  Fmnk  Miller,  age  38,  married,  laborer,  in  the  employ  of 
American  Radiator  Co.,  Detroit,  was  struck  with  wrench  and  had  leg 
broken.  Was  disabled  two  months,  and  received  wages  amounting  to 
172.40.    Also  hospital  bill  paid. 
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No.  861.— June  20,  1896.  A.  Zaff,  age  45,  married,  laborer,  employed  by  American 
Radiator  Co.,  E>etrolt,  fell  off  pile  of  Iron  and  broke  his  leg.  Was  dis- 
abled two  months,  and  received  $«S8.50,  amount  of  wages  during  time 
disabled.   Also  hospital  bill  amounting  to  $56.00. 

Xo.  862.— June  29,  1896.  F.  Gizybawski,  age  44,  married,  laborer.  In  the  employ  of 
RusseU  Wheel  Foundry  Co.,  Detroit,  was  caught  on  machinery  and 
Injured.  Was  disabled  two  months,  and  received  wages  during  time 
disabled. 

No.  868— Feb.  8,  1896.  Elmora  Allen,  age  37,  machine  hand,  employed  by  Empire 
Fibre  Co.,  Detroit,  had  left  hand  crushed  and  burned  getting  it  caught  in 
roller.    Was  disabled  four  months  and  received  wages  while  disabled. 

No.  878.— Oct  1,  1896.  Fred  Steel,  age  20,  single,  a  laborer,  employed  by  Clark 
Can  Co.,  Detroit,  had  finger  injured  by  accidentally  putting  it  in  a 
machine.  Was  disabled  twenty-one  days  and  received  wages  and  bene- 
fits while  disabled. 

No.  S80.— Feb.  24,  1896.  William  Kausenaw,  age  17,  not  empolyed,  fell  down  the 
elevator  shaft  at  Plngroe  &  Smith's  and  was  badly  Injured  on  head. 
Received  no  pay  or  benefit  and  has  not  yet  recovered.  He  mistook  the 
elevator  shaft  for  stairs. 

No.  880.— Oct.  21,  1896.  L.  Kretoch,  age  17,  employed  at  elevator  for  Pingree  & 
Smith,  lost  his  balance  and  fell  from  elevator;  arm  broken  in  two 
places;  had  not  recovered  at  date  of  report;  wages  and  benefits  were  paid 
by  the  company. 

No.  889.— July  4,  1896.  Aug.  Schneider,  age  46,  married,  a  laborer  in  the  employ  of 
the  Detroit  Soap  Co.;  fell  over  eome  rubbish  and  broke  three  ribs;  was 
disabled  24  days  and  received  pay  during  the  time  disabled. 
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SECOND    DISTEICT. 


O-KO.    K.   GJ-UNN",  Deputy  Inspector. 


^UMMAEY  OF  WOEK  Ili    SECOND  INSPECTION 

DISTEICT. 


Opficd  op  Deputy  Inspector,      ) 
Charloite,  Deo.  4, 1896.  J 

Hon.  C.  H.  Morse,  Commissioner  of  Labor,  Lansing ^  Mich.: 

Dear  Sir — In  accordance  with  your  instructions,  I  most  respectfully 
submit  the  following  report  of  my  work  as  Deputy  Inspector  of  the 
flecond  inspection  district  of  Michigan,  showing  in  tabulated  form  the 
work  done  each  year  sinee  the  factory  inspection  law  went  into  effect, 
September  1,  1893,  followed  by  a  short  explanation  of  my  work  for  1896: 


Table  showing  fcettory  inspection  in  second  district  since  September  i, 
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Whole  number  of  factories  visited  in  1893 25 

Whole  number  of  factories  inspected  in  1894 284 

Whole  number  of  factories  revisited  in  1894 65 

Whole  number  of  factories  inspected  in  1895 615 
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Whole  number  of  factories  revisited  in  1895 136 

Whole  number  of  factories  in9i)ected  in  1896 628 

Whole  number  of  factories  revisited  in  1896 142 

Whole  number  of  inspections  made  since  September  1,  1893 1,945 

Whole  number  of  revisits  made  since  September  1,  1893 358 

Whole  number  of  changes  ordered  since  September  1,  1893 1,472 

Whole  number  of  orders  complied  with  since  September  1, 1893 . .  1,014 

The  work  of  1896  s-hows  202  changes  ordered  and  223  compliances, 
leaving  39,  ten  of  which  were  made  where  business  has  been  suspended 
since  inspection,  and  the  other  29  art:  places  that  were  idle  when  I  revisited 
or  at  places  recently  inspected.  Greater  success  has  been  attained 
in  the  work  of  this  year  than  in  any  of  the  preceding  ones,  due  largely  to 
the  system  adopted  of  sending  written  notices  to  the  owners  of  establish- 
ments where  changes  were  required. 

By  the  prompt  compliance  with  the  inspectoi*'s  orders,  and  in  satisfy- 
ing both  employer  and  employ^,  as  well  as  the  public,  which  is  beginning 
to  realize  the  need  of  thorough  inspection  of  factories,  since  it  has  almost 
entirely  eliminated  child  labor,  and  by  the  protection  of  elevators,  belts, 
and  machinery  has  greatly  reduced  the  number  of  accidents. 

But  three  prosecutions  have  been  made  in  my  district  this  year  for 
violation  of  the  law,  viz. :  Geo.  T.  Oommings,  of  St.  Joseph,  for  employing 
children  who  were  under  fourteen  years  of  age,  in  a  basket  factory;  Chas. 
Donohue,  of  Trenton,  for  employing  children  under  fourteen  years  of  age; 
and  J.  E.  Wolf,  of  Springwells,  for  the  same  offense.   Commings  plead 
guilty  and  was  fined,  Donohue  plead  not  guilty,  was  tried  and  convicted, 
and  Wolf  plead  not  guilty,  was  tried  and  acquitted,  as  the  child's  father 
who  was  employed  by  Wolf  testified  in  court  that  his  son  only  passed  the 
time  with  him  and  was  not  employed  by  Wolf.  However,  at  the  time  I 
insx)ected  the  brick  yard  I  found  the  child  piling  brick,  and  got  a  sworn 
statement  from  his  father,  stating  that  the  boy  had  worked  several  weeks 
at  the  same  task.  The  law  says  that  "any  person  who  suffers  or  permits 
any  child  to  be  employed  in  violation  of  its  provisions  shall  be  deemed 
guilty  of  a  misdemeanor,"  and  Wolf  had  a  positive  knowledge  that  the 
men  he  employed  to  work  at  "piece  work"  were  in  the  habit  of  bringing 
their  families  and  with  their  help  accomplishing  the  work  of  two  days  in 
one.  Experience  has  taught  me  that  it  is  impossible  to  convict  all  tech- 
nical cases  of  violation  of  the  child  labor  clause  in  our  State  law.  But 
the  inspectors  can  make  it  so  disagreeable  for  those  who  do  violate  it, 
that  it  may  be  classed  among  the  laws  which  are  enforced. 
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Steam  boiler  explosions  are  among  the  most  terrible  and  disastrous  of 
the  many  kinds  of  accidents,  and  I  believe  the  factory  inspection  law 
should  embrace  the  inspection  of  boilers,  and  provide  for  a  suitable  num- 
ber of  inspectors  to  make  at  least  two  internal  inspections  each  year  of  all 
boilers  in  manufacturing  establishments  in  the  State. 

Sad  as  it  is  when  those  connected  with  boilers  and  who  gain  their  live- 
lihood from  working  themare  injured,  it  is  even  more  sad  when  outsiders 
who  have  no  interest  in  their  use  or  control  over  their  management  are 
victimized  by  their  explosion.  To  my  certain  knowledge  there  are  boilers 
in  my  territory  that  are  not  properly  cleaned  from  the  time  they  are  put 
into  service  until  it  is  absolutely  necessary  to  have  them  repaired  by  a 
boiler  maker,  who  finds  by  the  negligence  of  the  man  in  charge  that  a 
greasy  incrustation  or  some  mineral  deposit  has  prevented  the  water 
from  touching  the  boiler,  and  by  overheating  the  fire  surface  has  rup- 
tured the  shell,  which  is  the  cause  of  a  large  number  of  boiler  explosions. 

Steam  gauge®  should  be  thoroughly  tested,  safety  valves  kept  in  good 
condition,  feed  pipes  should  be  free  from  scale,  injectors  and  pumps  kept 
in  good  repair.  In  fact  too  much  cannot  be  said  regarding  the  necessity 
of  boiler  inspection,  and  for  the  enforcement  of  the  present  factory 
inspection  law.  While  some  amendments  might  be  made  which  would  be 
of  great  benefit  to  the  inspectors  in  their  work,  at  present  there  is  satis- 
factory evidence  of  the  work  that  has  been  done  in  every  manufacturing 
town  in  the  State. 

Very  respectfully  yours, 

GEO.  E.  GUNN, 
Deputy  Factory  Inspector. 
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II 
II 
tf 
II 

II 
II 
II 
If 

Ik 

II 
II 

II 
•  i 
II 

II 
II 
11 
II 

II 

II 
II 
II 

II 
tl 

II 

14 
II 
If 


Name  of  eBtabliahment. 


The  Phelps  Sc  Bfgelow  W*d  M*l  Go 

S.  Salomon  &  Co.... 

Speofalty  Mfg.  Co 

Harrow  Spring  Co 

L.  Jay  Everett 

Banner  Laundry 

Clark  A  Datton 

Cornell  &  Co 

Featherbone  Corset  Co. 

D.  Bnrrell  &  Son 

Remington  &  Ford 

F.  C.  Cooper 

Wm.  E.  Hill  &  Co 

KmI.  Foundry  and  Machine  Co... 
The  American  Playing  Card  Co.. 

The  Upjohn  Pill  and  Granule  Co. 
Kalamazoo  Spring  and  Axle  Co.. 

North  &Coon 

Wm.  H.  OibeoQ 

John  P.  Wlndoea 

Van  Bochoye  &  Son 

Kalamazoo  Sled  Co 

Kai.  Boiler  and  Engine  Workf... 

The  Lull  &  Skinner  Co 

The  Daily  News 

Kalamazoo  Publishing  Co 

The  Mirror 

Kal.  R.  R.  Velocipede  &  Car  Co.. 
Kalamazoo  Interior  Finish  Co... 
Dewing  &  Sons 

Win ans*  Buggy  Co 

Mich.  Buggy  Co 

American  Carriage  Co 

Kalamazoo  Telegraph 

Merrill  Milling  Co 

Kalamazoo  Wagon  Co 

WilliamM  Mfg.  uo 

French  Garment  Co 

D.  C.  A  H.  C.  Reed  &  Co. 

Kalamazoo  Casket  Co 

Standard  Wheel  Co 

Cone  Coupler  Carriage  Co 

St.  Johns  Plow  Co 

American  Washboard  Co 

Asylum  for  the  Insane 

Bzcelsior  Steam  Laundry 

H.  B.  Sorter 

Kalamazoo  Paper  Co 

Botoford  Paper  Mill  Co 

Wilson  Foundry  and  Forge  Co... 


What  goods  manufac- 
tured, handled 
or  sold. 


Wind  mills 

Pants  and  overalls 

Slot  machines 

Harrow  sprlrgs 

Wood  work 

Laundry  work 

Machinery 

Carriages 

Corsets 

Wagons 

General  wood  work 

Rugs 

i^awmill 

Machinery 

Playing  cards 

Pills  and  granules 

Springs  and  axles 

Hash,  doors  and  blinds.. 

Elevators.. 

Gloves  and  mittens 

Sash,  doors  and  blinds.. 

Hand  tleds 

Boilers  and  engines 

Harrows  and  carriages. 
NewsiMtpers 

Blank  books 

Newppapers 

R.  R.  velocipedes 

Interior  wood  finish 

Sash,  doors  and  blinks.. 

Buggies 

II 

Carriages 1 \ 

Newspapers 

Flour  and  feed 

Carriages 

Water  tanks 

Ladies*  skirts 

Harrows 

Caskets. 

Buggy  wheels 

Carriages 

Plows 

Wash  boards 

Baked    goods,    electric 

light  &  lauodry  work. 

tianndry  work 

Edge  tools.. 

Book  paper 

If       11 

Castings 


1.1 

o 

a 

d 


idle 

run. 
II 


II 
It 


If 

II 

idle 

run. 
II 


II 

•» 
tl 
II 
II 

11 
»t 

tl 

idle 
II 

run. 
i» 

!• 
•I 
fl 

II 
II 
II 
II 
14 

II 
11 
II 
It 
II 

l« 

idle 

run. 
*i 

II 

If 
i« 

I* 

idle 
run. 

i» 
fl 
fl 

•I 
II 


u 

& 

o 


ts 

B 

fl 

a 

E 


full 

II 


II 

•I 


II 
II 


part 

kt 

full 
part 

fuU 
part 

fuU 
It 

part 


part 

full 
II 

II 

(I 

II 
II 
»i 
II 
fl 

?art 
uU 
?art 
uU 
part 

II 


full 
t« 

II 


part 
If 

If 


full 


II 
II 

14 

II 
II 
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FACTORY  INSPECTION. 


InBpeotion  book  No.  4. 


TABLE  No.  2.— CoHTiKUED. — 


i 

I 
I 

Ul 
152 
IfiS 
164 
165 

166 
167 
16B 
160 
160 

161 

les 

168 

164 
165 

166 
167 
168 
160 
170 

171 
173 
178 
174 
175 

176 

m 

178 
170 
180 

181 
188 
188 
184 
185 


106 
107 
108 
180 
SCO 


I 

I 


Mar.  5 

"      5 

"       6 
(I 

li 


it 

ti< 

41 

»i 

(t 
fti 
it 
tl 
tk 

it 
tl 

t( 
tt 
t( 


tt 


tt 
tt 
tt 
tt 
t« 


(I 

tt 
tt 
It 
II 


7 
0 
0 
0 
0 

0 
10 
10 
10 
10 

10 
10 

11 
11 
11 


"    IJ 
"    11 

"     u 

18 
18 


18 
18 
]8 
18 
18 


186 

ii 

17 

187 

tl 

17 

188 

17 

180 

17 

100 

18 

101 

18 

108 

18 

108 

18 

104 

18 

105 

10 

10 
10 
10 
10 
88 


Location. 


Ealamasoo.. 
It 

It 

tt 

it 

tt 
Dowaglao..!! 

M  «  «  ■ 

il 

II 

a  M  •  a 

it 

Miles '.V.'. 


Buchanan .. 
»i 

ii 

it 

tl 

it 

New  Buffalo 

Three  Oaks. 

i»        It 

it        i* 

m 

Ansnsta 

tt 

Galesburg.. 
Gomstook... 
Plain  well... 

•( 

Otsego 

li 

tt 
Allegan 

It 
(I 
tt 
II 

Lansing. 


Name  of  establishment 


Kalamazoo  Steam  Laundry 

Newton  Bnggy  Co 

Kalamazoo  Gazette 

Electric  Laundry 

Kalamazoo  Electric  Oo 

D.W.Powell  

Round  Oak  Stove  works 

W.  M.  Farr 

Dowagiac  Manufacturing  Oo 

Colby  MUling  Co 

Fred  Hedrlck 

Komi>afis  A  StoU 

Niles  Milling  Co 

S.  &  O.  Lacey 

Niles  Wool  Boot  Co 

The  Earl  Storms  Co 

Merrell  &  Stevens  Mf^g  Oo 

W.  M.  Sizbey 

H.A.Thomas  &  Co 

Michigan  Wire  Shovel  Go 

J.  S.Tuttle 

Skalla  Furniture  Oo 

Michigan  Wood  Pulp  Oo 

Ohio  Paper  Co 

Niles  Paper  Go 

Zinc  Collar  Pad  Co 

M.S.  Mead 

Buchanan  Cabinet  Oo 

Hatch  Cutlery  Oo 

Lee&  Porter ^ 

Bough  Bros.  Wagon  Works 

C.  A  W.  M.  Railway  Shops 

Jont  Wallace 

Warren  Featherbone  Co 

H.  M.  Case 

American  Handle  Co 

East  Ross  Basket  Oo 

8.  E.  Olln  A  Co 

Comsto?k  Manufacturing  Oo 

Michigan  Paper  Co 

Merrill  Milling  Co 

Otsego  Chair  Co... 

Bardeen  Paper  Co.,  Mill  No.  1 

Bardeen  Paper  Co.«  Mill  No.  2 

Oliver  &  Co 

Cook.  Baker  &Co 

The  Newman-Johnson  Paper  Oo. 

E.  B.  Born 

Allegan  Journal 

Clark  &Co 


What  goods  manufac- 
tured, handled 
or  sold? 


Laundry  work 

Baggies .- 

Newspaper 

Launary  work 

Electricity 

Lumber 

Stoves. 

S&nd  bands 

Grain  drills 

Flour  and  feed 

Lumber 

Tables 

Flour  and  feed 

Lumber 

Wool  boots. 

Chairs 

Cattle  guards 

Dressed  lumber 

Corsets 

Wire  shovels 

Leather  tufts 

Furniture. 

Paper 

Straw  board 

Paper 

Collar  i>ads 

Lumber 

Desks 

Cutlery 

Wagon  axles 

Wagons 

Repairs 

Lumber 

Featherbone  dress  stays 
Lumber 

Handles 

Baskets 

WlndmllU 

Engines 

Paper 

Flour  and  feed 

Chairs 

Paper 

it 

Furniture 

it 

Paper "*'-™"I"IIII 

Wagons 

Newspapers 

Carriages 


9. 


U 
O 

tc 
a 

a 
d 


run. 

*i 
«t 

*i 
ii 

idle 

ran. 
it 

tl 

ii 

idle 

run. 
ii 

idle 
tt 


run. 
ti 

idle 

run. 

ii 


it 
tt 

»•• 

idle 

run. 

idle 

run. 
ii 

tt 

idle 
run. 
idle 
run. 
idle 

run. 
ti 

It 

tl 

it 

It 
i* 

it 
it 
it 

tl 

idle 

run. 
It 

it 


9 

B 


o 


•s 

a 

e 


fnll 

tt 


•t 
«i 
tt 


full 

part 

full 


full 
ti 


full 

tl 

K  •  •  •  ^  « 

full 

»t 

<t 

ti 
tt 
tl 


fuU 

■full' 

part 

fuU 


fuU 
full 


full- 
<t 

it 

it 

t* 

•i 
it 

ti 
tl 
ti 

tk 


full 

ti 
it 
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FACTORY  INSPECTION. 


Inspection  book  No.  5. 


TABLE  No.  2.— CowTiircBD.— 


i 

u 

I 

I 

o 
2 


201 
2U2 
908 
204 

205 

206 
207 
206 

200 
210 

211 
212 
218 
214 
215 

216 

217 
218 
219 
220 

221 


284 

2S9d 
227 


280 

281 
282 
238 
284 


236 

237 


240 

241 
242 
248 
244 
246 


a 
o 


I 

8? 

a 


I 


Mar.  28 
"     28 
28 
24 
24 


"  24 
"  24 
"  24 
"     24 

26 


i* 


"  26 
"  25 
"  25 
26 
26 


14 
(4 
44 
44 
44 

44 
44 
44 
41 
44 


26 
26 
26 
26 
27 

27 
27 
27 
27 
27 


"  28 
"  28 
"  81 
81 
81 


44 
44 


H 


44 


4» 
44 
41 
«4 

44 
•4 
44 
44 
44 


81 

81 

r.    1 

1 

1 
1 
2 
2 
2 

2 
8 
2 

8 
8 


246 

8 

247 

8 

248 

7 

240 

7 

260 

8 

Looatlon. 


LanslDg. 

44 


44 
4( 

44 

44 
44 
k4 
44 
44 

41 
44 
44 
•4 

44 

44 
44 
4( 
41 
44 

41 
4k 
It 
44 
44 

44 

41 
14 

•  4 
41 

44 
44 
41 
41 
41 

14 
44 
44 
14 
44 

44 
■  4 
14 
41 
14 

41 

•  4 


Grand  Ledgre 


44 
44 


Name  of  establishment 


Michigan  Knitting  Oo 

Lansing  Paper  Box  Co 

Thompson  A  Van  Bnren 

Hngh  Lyons  A  Co. 

U.  s.  Baking  Co.  (Lansing  Br*noh) 


F.  Thoman  &  Bro.. 
Lansing  Journal .. 
Collver  Shirt  Co.  . 
E.  Bement  A  Sons. 
DarinsD.  Thorp.. 


Capitol  Steam  Laundry ... 

Troy  Laundry 

Lansing  Wavon  Works 

Lansinir  Confectionery  Co. 
KruceA  Harlland 


H.  H.  Frecdman 

l^ansing  Irtifloial  Stone  Co... 
Howell  Manufacturing  Co. .. 
Alexander  Furnace  M*f 'g  Co. 
Michigan  Wheel  Co 


Robert  Smith  A  Oa 

H.  W.  Rikard 

( :ity  Electric  Light  Plant . 

Capital  City  Cigar  Co. 

The  Van  Gorder  Laundry. 


Gtonesee  Fruit  Co. 

Potter  Manufacturing  Co 

P.  F.  OldsdkSoQ   

Maud  S.  Wind  Mill  and  Pnmp  Go. 
Lansing  Iron  and  Engine  Works. 

Michigan  Condensed  Milk  Co... 

Severance  A  Co 

Bol«e  A  Bnrdick 

Hall  Lumber  Co. 

The  Kneeland  Crystal  Cream.  Ca 


Hammell  Cigar  Oo, 

The  Laniing  Pants  A  Oyerall  Co. 

Lansing  Spoke  Co 

Capital  Lumber  Co. 

Pearl  MUls 


Hildreth  A  Co 

North  Lansing  Milling  Co 

W.  B.  Stone  A  Co 

Michigan  Stave  and  Barrel  Co. 
A.  Foerster 


Qaeen  Bee  Cigar  Co 

Lansing  Wheelborrow  Works 

Grand  Ledge  Chair  Ca 

West  Bros 

H.  R.  Streeter 


What  goods  manufao- 

turod,  handled 

or  sold. 


9 


a 

a 
a 

0 

OS 


a 

O 


a 

-a 

d 

e 


Mittens 

Paper  boxes 

Printed  matter 

Wlnd'iw  display  flxt^s. 
Baked  oroods 


Flour  and  feed 

Newspapers 

Shirts 

Stoves  and  Implements. 
Printed  matter 


Laundry  work 

41  44 


Wagons 

('Onfectlonery 
Crackers 


Cigars 

Artldclal  stone. 

Spokes 

Furnaoee 

Boggy  wheels .. 


Job  printing 

Snsh«  doors  and  blinds. 

Electric  light 

Clgar^i  

Lanndry  work 


Vinegar 

Furniture 

Engines  and  machinery 
Wiudmills  and  pumps.. 
Engines  and  machinery 

Condensed  milk 

Baked  goods 

Furniture. 

Sash,  doors  and  blinds.. 
Creameries 


Cigars 

Pants  and  overalls . 

Spokes 

Dressed  lumber 

Flour  and  feed 


Machinery 

Flour  aud  feed 

Saab,  doors  and  blinds. 

Staves  and  barrels 

Beer 


Cigars 

WheelborrowB 

Chairs 

Sash,  doors  and  blinds.. 
Machinery 


run. 
i« 

44 
44 
44 

44 
44 
44 
41 
44 

44 
44 
44 
44 
44 

44 

idle 
run. 
idle 
run. 

14 
44 
44 
4( 
44 

44 
44 
44 
II 
44 

44 
41 
44 
44 
41 

44 
44 
44 

idle 
run. 

44 
44 
44 

idle 
run. 


t4 
44 
14 


full 
part 
fuU 


44 
44 

44 
44 
44 


?)art 
nil 


44 
44 


part 
full 


fuU 
fuil' 


44 
44 
44 
<4 

44 

44 


part 

4t 


full 

44 
44 

part 
full 

44 
44 
44 


part 

fuU 
part 

44 


tun 


44 
14 
44 
44 
44 
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FACTORY  INSPECTION. 


InepeotioD  book  No.  6. 


TABLE  No.  2.— CoifTinuRD.— 


• 

s 

^4 

u 

e 

%* 

fl 

t 

o 

mm 

o 

«4 

a 

£ 

h 

a 

a 

9 

w 

^ 

^ 

• 

s 

O 

« 

^ 

Q 

S61 

Apr.  8 

862 

••   8 

258 

"   8 

254 

»«   0 

255 

"   0 

266 

"  10 

267 

•«  10 

258 

"  10 

260 

**     10 

280 

»»  10 

261 

»•  10 

262 

*»  18 

268 

"  18 

264 

*•  14 

265 

"  14 

266 

'•  14 

207 

"  14 

268 

•*  14 

269 

»*  15 

270 

»*  15 

271 

"  16 

272 

*•  15 

278 

"  16 

:a4 

"  15 

275 

"  16 

276 

"  16 

277 

"  16 

978 

"  16 

279 

-  16 

280 

"  17 

281 

"  17 

282 

M   17 

288 

"  17 

284 

"  17 

285 

»'  18 

286 

"  18 

287 

"  20 

288 

"  20 

280 

•*  20 

290 

»•  20 

291 

"  20 

202 

*•  20 

298 

"  20 

204 

»*  21 

296 

••  21 

29A 

"  27 

207 

»•  27 

298 

••  27 

299 

"  27 

800 

••  27 

Location. 


Grand  Ledge 
Mulllken  .... 

Banfleld 

Bellevae 

Eaton  Rapids 

»i 

»( 
i» 


Stnrffis  ... 
%% 

it 

t» 

*t 
Cold  water 


»i 
*t 
»i 
%% 
ti 

it 
t« 
<i 

White  PigeVn 

Three  Rlvere 

ti 

*k 
It 
»* 


c» 
II 
II 
II 

II 

il 

Caesopolis... 

Maroellns 

Battle  Greek. 
•< 

Manhall  — 
II 

II 

a  a  «  « 

II 
II 


Name  of  establishment. 


Grand  Ledge  Sewer  Pipe  Oo 

H.  Jones 

Sunfleld  Mfg.  Co 

Bellevne  Mfg.  Go 

G.  L.  Hlggins 

The  T.  M.  Bissell  Plow  Co.. 

Q.  W.  Webster 

Eaton  Rapids  Woolen  Mills 

Enton  Rapids  Jonmal 

Wm.  Smith 

II 

Anlsbrook  A  Sturgifl"-!-"-""-- 

Grobhlser  A  Crosby  FnmiVre  Co. 
The  Wait&  Karnes  FnmitnreOo. 
The  SlnrgiB  Milling  Oo 

Stnrgis  Famitnre  Co. 

J.  H.  Whitmer 

The  Pratt  Mfg.  Co 

N.  Harlow 

Coldwater  Stove  Co 

J.  B.  Hellenberg. 

C.  W.Johnson 

Wm.  A.  Coombs  (Mill  A) 

B.  H.  Calkins 

O'Bhaughnessy  Bros.» 

A.  J.  Pierce 

American  Cigar  Co 

Coldwater  Cigar  Box  Factory 

Bali  Bros 

Salton  Baggy  A  Cart  Co 

L.  J.  Knanss 

CarlKlocke 

The  Initial  Toe  Pad  Co. 

Three  Rivers  Robe  Tannery 

Three  Rivers  Roller  Mills 

Whitmore  Air  Pnrifler  Co........ 

Robertfl.  Thorp  &  Co 

Sheffield  Car  Co 

Three  Rivers  Paper  Go. 

A.  N.  Hill 

Three  Rivers  Herald. 

Bnnn  A  Haydf^n 

Adjastabie  School  Seat  Mfg.  Co... 

C. w.  Severance 

Postnm  Cereal  Co 

Edgerton  Bros 

Royal  Cvcle  Co 

Marsball  FarnaoeCo 

Marshall  Wagon  A  Windmill  Go. 
C.H.Smith 


What  gooda  manntao- 

tnred,  handled 

or  sold. 


Sewer  pipe  and  tile 

Lumber....'. 

•I 

Plambers'  snppiieal  I  .II 
Lumber 

Plows— 

Flonr  and  feed 

Cloth  and  yam 

Newspapers 

Lumber 

Dressed  lumber 

Furniture. 

14 
U 

Flour  and'feed  ir.'inil 

Furniture 

flash,  doors  and  bliods. 
Hand  sleds  and  cutters 

Furniture. 

Stoves.. 

Wood  turning 

Barrels 

Flour  and  feed 

Barrels 

Cigars. 

II 

Cigar  boxes 

Sash,  door»  and  blinds. 
Buggies 

Harnesses 

Cigars 

Carriage  trimmings 

Robes. 

Flour  and  feed 

Purifiers 

Railway  speclalUee.... 

Paper .,., 

Barrels. 

Newspapers , 

Lumber , 

School  seats 

Baked  goods 

Substitute  for  coffee..., 

Caskets 

Bicycles , 

Furnaces. 

Wagons , 

Cigars 


S 


a 

a 

a 

& 


idle 
«i 

II 

run. 
II 


idle 

run. 

II 

II 
II 


idle 

run. 
II 


II 


idle 

run. 
II 

u 
II 


II 

M 
II 
II 


II 
II 
II 
II 
II 

II 
II 
«l 
II 
II 

II 
•I 
II 
II 
li 


11 

idle 
run. 

14 


•I 
II 
II 
14 

11 


§ 


o 


ei 

a 

-a 


full 


fuU 

u 
II 


fall 

44 
II 
44 


fall 

41 
CI 
II 

«ft 
«• 
•4 
%4 

4ft 

44 
1% 
44 
14 
44 

«4 
4« 
4* 
14 
ftl 


part 
«i 

«i 

faU 

4* 


II 

full 

«l 

part 
?aU 

41 
44 
44 
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DiaMct  No.  2. 


Gfeo.  E.  OunUj  Deputy  Inspector. 


1 

1 

d 

1 

1 

I 

o 

§ 

s 

1 

O 

J 

1 

e 
g 

n 
ou 

60 

60 
60 
60 
00 

60 
60 

00 

• 

60 

60 
60 
60 

00 

60 

• 

00 
48 

48 
00 
00 
00 
60 

60 
48 
00 
60 
60 

48 
4P 

54 

• 

60 

eo 

60 

00 

60 

48 

• 

d 

-d 

1 

i| 

70 
10 
10 
16 
6 

20 
8 

16 
6 

60 

26 

80 
100 
126 

14 

60 
10 
60 
20 
76 

10 
60 
28 
60 
0 

6 
70 
12 
20 
.^ 

26 

12 

60 

12 

9 

20 

126 

226 

88 

26 

6 
14 
26 

7 
80 

26 

160 

20 

16 

6 

No.  of  males  employed  at  date  of 
inspection. 

D*o,  of  females  employed  at  date  of 
inspection. 

1 

1 
s 

< 

No.  of  children  under  14  years  of  age 
employed. 

No.  of  children  between  the  age  of 
14  and  16  employed. 

Are  registers  kept  and  statements 
filed  of  children  employed  under  16 
years  of  age? 

No.  hr*s  males  under  18  and  females 
under  21  years  of  age  work  per  day? 

How  many  minutes  are  allowed  for 
dinner? 

Are  hoisting  shafts  and  well  holee 
:          properly  enclosed  and  secured? 

Are  all  eitsvator  openings  properly 
guarded? 

1 

1 

i 
1 

Where  practicable,  do  doors  swing 
outward  or  slide? 

Are  doors  locked  or  bolted  during 
working  hours? 

Are  fire  escapes  provided  where  nee- 
essary  and  with  suitable  openingi»? 

Are  shifters  ased  In  tlirowing  bells, 
and  loose  pulleys  where  poesible? 

is  all  machinery,  vats,  pans,  etc» 
properly  guarded? 

Are  exhaust  fans  provided  for  carry- 
ing off  dust  where  necessary? 

Are  suitable  wash  rooms  and  water- 
closets  provided? 

Are  water  closets  for  females  sepa- 
rate and  properly  screened? 

No.  of  accidents  since  last  inspec- 
tion. 

1 

1 

1 
i 

<» 

261 

60 

288 

60 

283 

60 

16 

4 

1460 
126 

10 
10 

60 
60 

yes 

yes 

y«s 

no 
II 

t 
t 

y£» 

^S" 

mmm  m 

y? 

**-" 

•  a*M 

264 

« 

266 

60 

266 

00 

8 

14 

4 

26 

.... 

1 

66 
426 
160 
900 

10 
10 
10 
10 

60 
60 
60 
60 

yes 

■  M  M  « 

«  «  to  • 
•  *«» 

yes 

44 
li 

44 

yes 

II 
44 

no 

44 

44 
44 

t 
no 

+ 
t 

yes 

44 
41 

no 

44 

yes 

41 

m  mm  m 

44 
44 

yes 

44 

mmmm 

•  «»* 

267 

60 

268 

60 

260 

00 

260 

60 

261 

00 

80 
100 
126 

14 

2,600 
8,000 

■188 

10 
10 
10 
10 

60 
6U 
60 
60 

41 
44 

yes 

14 

44 

no 

41 
41 

no 

44 
41 

44 

t 

t 
t 
t 

41 

44 

yes 

44 
41 

44 

yes 

44 
41 

yes 

44 
14 

41 

•  •  a  • 

•  «•« 

262 

<» 

— . 

268 

60 

264 

• 

266 

00 

266 

on 

6 

60 
16 
60 

10 
80 
28 
80 
8 

6 

24 

5 

7 

10 

16 
8 

81 
2 

8 

* 

7 

40 

224 

26 

4 

2 

14 

"24 
6 

■""q 

mmm  m 

""\ 

12 

1 

•  •  ■  • 

200 

1,840 

460 

2,000 

886 

900 

1,866 

1,780 

186 

230 

1,660 
486 
280 
850 

600 

812 

1,800 

66 

400 

2B0 
1,400 
7,600 
1,6U0 

126 

108 
426 

10 
10 
10 
10 

10 
10 
10 
10 
8 

8 
10 
10 
10 
10 

10 
8 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 

60 
60 
60 
60 

60 
60 
61) 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
6) 
60 

60 
60 

it 

** 

.... 
»» 

yes 
y^' 

u 

(4 
»t 
It 
li 

14 
14 

no 

y«B 
no 

yes 
yes 

y^- 

66 

44 

14 
4( 

no 
yes 

.... 

yes 

no 

yes 

i4 
41 

4« 

44 
44 
44 
41 

41 

44 

44 
44 

44 
44 
14 

14 
44 

44 
41 
44 

1* 
14 
44 
41 
41 

II 
14 
14 
44 
44 

14 

44 

no 

44 
14 
14 

44 
44 
44 
»4 
4* 

41 
14 
44 
44 
44 

44 

44 
44 
44 
44 

(4 
41 
44 
44 
44 

n 

44 

+ 
t 

t 

yes 

14 
44 
14 

14 
II 
44 
44 

yes 

41 
44 
44 

44 

no 
yes 

<4 

no 
yes 

II 

41 

44 

44 
4< 
11 

4i 

44 
44 
14 
14 
14 

41 
44 
44 

44 
II 

44 
44 
44 
•  4 

14 

41 
41 

yes 

44 

yes 

•  as* 

yes- 
yes 

•  aaiM 

wa«    • 

««a  a 

•  aa  a 

mmmm 

267 

m 

268 

00 

260 

eo 

60 

— 

1 

< 

I" 

270 
271 

«) 

272 

• 

278 

OO 
48 

... 

«  w»« 

274 

276 

48 

1 

276 

«) 

m 

60 

i 

- 

1 
■ 

1 
1 

• 
• 

»?■ 

'S» 

278 

60 

279 

60 

280 

60 

.... 

— 

.... 

281 

48 

282 

60 
60 

— 

2 

no 

yes 

yes 



288 
284 

«) 

yes 

14 

44 
41 
44 

44 

41 
44 

yes 

14 
44 

no 

yes 

44 
44 

no 

yes 
y^- 

285 

OO 

286 

60 

287 

«) 

288 

• 

1^89 

60 

t 

1 

290 

201 

60 

292 

60 

298 

W 

8 
11 

14 
127 

17 
15 

4 

1 

.... 

148 

860 

826 

4,260 
700 
660 
160 

10 
10 

10 
10 
10 
10 
8 

60 
60 

60 
60 
69 
60 
60 

yes 

41 
14 
44 

14 

yes 

m  mmm 

yes 

yes 

no 

44 
44 
41 

i( 

44 
44 
44 
41 

no 

•4 

44 
41 
44 

14 
44 

1 

t 

44 
44 
44 

41 
14 

yes 

•  •»» 

yes 
yes 

mmmm 
•  mmm 

294 

60 

286 

60 

44 
44 

yes 

44 

no 

no 

•  «  •  a 

296 

«)l60 

1 

207 

60 

60 
60 
48 

298 

«0 

299 

S 

800 
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FACTORY  INSPECTION. 


Infipeoiion  book  No.  7. 


TABLE  No.  2.— CowTiifUBD.— 
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9 
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44 

11 

848 

44 

11 
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44 

11 
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44 

11 

847 
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44 
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44 

12 
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Location. 


Marshall 

44 
44 
«4 
44 

Albion  .. 

44 

44 
44 
4« 

(4 
44 
44 
44 

Jackson.. 

44 
4k 
44 

44 
44 

(4 
« 
44 
•I 

44 

l« 
44 
44 
44 
«l 

44 
44 

44 
41 

4k 

44 
44 
44 
4k 
«4 

41 
44 
14 
44 
44 

44 
44 
14 
44 
44 


Name  of  establishment. 


Page  Bro9.  Buggj  Co 

Folding  Bath  Tub  Co 

C.  J.  A  M.  Ei.  El.  Machine  Shops. 
Marshall  School  Seat  Works  ... 
Marshall  Statesman 


Albion  Milling  Co 

Albion  Malleable  Iron  Works. 

Thomas  J.  Fnrey 

GaleMTg  Co 

Elms  Buggy  Co 


Union  Windmill  Mfg.  Co.. 

W.  M.  Loder 

F.  R.  Parmelee 

Albion  Electric  Light  Co... 
Hoi  ton  &  Weatherwax 


S.  Heyser  &  Son 

The  Knickerbocker  Co 

Wm.  Eberbach 

American  Steam  Laundry. 
Ely ria  Variety  Works 


J.  G.  Leslie 

Jackson  Glass  Works 

Coronet  Comet  Co , 

U.  S.  Baking  Co.  (Jackson  branch) 
C.  A.  Trask 


Smalley  Bros 

Crown  Paper  Co 

Harhnle  Brewing  Co.... 
City  Rendering  Works. 
Central  City  Soap  Co.... 


Mich.  Mfg  Co 

J.  B.  Timberlake... 

Cone  &  Wilt 

I.  N.  Branch 

Reliance  Corset  Co. 


Bennett  Clay  Machinery  Co. 

Harmon  Mfg.  Co 

Thorpe  Carriage  Co. 

Dennis  Machine  Co 

G.  D.  Wolcott  &  Son 


Smith  &  Adam8 , 

Jackson  Gas  &  Fuel  Co 

Central  City  Mattress  Factory.. 

Eldred  Mill  Co 

Dolg&  Riley 


Jackson  Light  A  Power  Oa 

Lewis  Blessing. 

Novelty  Mfg.  Co. 

Jackson  Paper  Co. 

Austin,  Tomlinson  &  Webster. 


What  goods  m<«nufao- 

turedi  handled 

or  sold. 


Buggies 

Bathtubs 

Machinery  ... 
School  seats... 
Newspapers... 


Flour  and  feed. 

Castings 

Cigars 

Plows 

Buggies 


Windmills 

Building  material 

Sash,  doors  and  blinds. 

Electricity 

Mach^y  &  corset  stays. 

Sash,  doors  and  blinds. 
Flour  mill  machinery. 

Cigars 

Laundry  work 

Specialties 


Granite 

Mirrors  &  omam*t  glass 

('.orsets 

Baked  goods 

Machinery 


a; 


u 

O 

u 

a 

f* 

a 
d 


run. 
idle 
run. 


44 


idle 
run. 

44 


Brooms 

Paper  bags. 

Beer 

Fertilizers. 
Soap 


Carriages 

Wire  novelties. 

Bicycles 

Baked  goods 

Corsets 


Machinery 

Dust  collectors. 

Carriages 

Machinery 


44 


Sash,  doors  and  blinds. 

Gas 

Mattresses 

Flour  and  feed 

Sash,  doors  and  blinds. 


Electricity 

Boxes 

Oil  stoves.. 

Paper 

Wagons 
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FACTORY  INSPECTION. 


Inspection  book  No.  8. 


TABLE  No.  2.— OoirrnvusD. — 
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II  24 
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II 


26 
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80 
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II 

II 


II 


II 
II 
II 
11 
II 


1 

8 
8 
8 
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Looation. 


JackBon. 
II 

II 

14 


II 
II 
II 
II 
II 

II 
41 
II 
II 
II 

II 
II 
II 
II 
14 

11 
II 
II 
II 
II 

II 

Chester . 

Jackaon. 
II 


St.  Joseph 

Charlotte 

II 

II 
II 

*    *    •    B 

II 


II 

II 

m  • 

II 
II 
II 

II 
II 
II 

Homer 

Colon 

Centervllle 

Chelsea 

II 

Dexter 

Ann  Arbor. 


Name  of  establishment. 


Christy  Saddle  Workn , 

Jackson  City  Boiler  Works 

Withini^n  &  Cooley  Mfg.  Co. .. 

M.  O.  R.  R.  Machine  Shops 

M.  C.  R.  R.  Wood  Shops 

Standard  Starch  Co 

Jackson  Brewing  &  Malting  Co 
Srandard  Underwear  Mfg.  Ck).. , 

White  Laundry 

Bortree  Corset  Co 

Jackson  Daily  Citlien 

Morning  Patriot ^ 

Jackaon  Corset  Co 

Asptnwall  MannfacturingCo.... 
Jackson  Fire  Clay  Co 

Bennett  Sewer  Pipe  Co 

Jackson  Pulp  Co 

Michigan  State  Prison 

Collins  Manufacturing  Co. 

John  Hutchison  Mfg.  Co 

National  Wheel  Works. 

Fuller  Bugsy  Co 

Lewis  &  Allen  Spring  Works ... 

The  Michigan  Corset  Co 

Central  Oil  Gas  fiStove  Co 

M.  O.  Loennecker. 

Richard  Bohn 

East  End  Bakery 

Central  City  Bakery 

Lake  Shore  Fruit  Co. 

M.  S.  Berger 

Jacob  Michel 

Charlotte  Steam  Laundry 

Charlotte  Leader. 

O.  B.  Packard 

Charlotte  Tribune 

Benton  Manufacturing  Co 

('Urtis&Son 

Chas.  Bennett  Furniture  Co 

Dolsou  A  Sons 

H.  D.  Cove 

Charlotte  Manufncturing  Co.... 

Raton  County  Hepublican 

Electric  Oil  Stove  Co 

Lamb  Knit  Goods  Co 

Mich.  Central  Knitting  Mills.... 

Glazier  Stove  Co. 

D.  K.  Sparks  &  Son 

L.  Palmer 

Michigan  Furniture  Co. 


What  goods  manufac- 
tured, handled 
or  sold? 


u 

O 

a 

a 
a 


Biovde  saddles 

Boilers 

Garden  tools 

Machinery 

General  woodwork. 


Starch 

Beer 

Underwear 

Laundry  work. 
Coraets 


Newspaper 


II 


Corsets 

Potato  and  com  planters 
Sewer  pipe 


II 


II 


Wood  pulp 

Wagons,  etc 

Carriages 

Flour  mill  machmery. 


Buggv  wheels.. 

Buggies 

Ye  tilde  springs. 

Corsets 

Oil  stoves 


Cigari 

Lumber 

Baked  goods. 


II 


II 


Fruit  packages. 


Cigars. 


•1 


Laundry  work 

Newspaper 

Feed 


Newspaper 

E^xpreas  wagons. 
Furniture 


Carriagea. 


Sash,  doors  and  blinds.. 

Tables 

Newspaper 

Stoves : 

Knit  goods 


II 


II 


Oil  stoves 

Flour  and  feed. 

Baskets 

Furniture 
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FACTORY  INSPECTION. 


InBpectioD  book  No.  9. 


TABLE  No.  2.— CoNTiNUBD. — 
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•»  11 

488 

"  11 
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"  11 
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Location. 


Ann  Arbor. 
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tt 
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Name  of  establishment. 


Martin  &  Fisher 

Central  Mills 

Ann  Arbor  Organ  Oo 

Ann  Arbor  Manufacturing  Co. .. 
The  Argus 


LuiokBros. 

H.  Krapf 

Ann  A  rbor  Agricultural  Imp.  Co. 

Argo  Mills 

Michigan  Table  Co. 


C.  F.  Kayser 

Hay  &  Todd  ManufacturinflrCo. 
Ann  Arbor  Electric  Granite  W*ks 

The  Crescent  Works 

The  Courier _. 


Ann  Arbor  Boiler  Works 

M.  M.  Seabolt 

Scharf  Tag,  Label  A  Box  Co.. 
Tpsilanti  T>re89  Stay  Mfg.  Oo. 
M.  Mo(;ollough  Foundry 


Tpsilanti  Lumber  Co... 

Worden  Bros. 

O.  W.  Dickinson 

Ypsilantl  Machine  Ca , 
Shemeld  &  Cook. , 


William  Deubel 

H.  E.  SoovilL : 

Hay  A  Todd  Manufacturing  Oo. 

White  Laundry 

Rubber  Tipped  Drees  Stay  Co... 


Michigan  Manufacturing  Co. 

L.  Z.  Foerster , 

Peninsalar  Paper  Co 

Delta  Lumber  Co , 

Detroit  Sulphite  Fiber  Co..... 


Salliotte  &  Furgason 

BrowQlee  &  Co 

Dwight  Lumber  Co 

Detroit  Hoop  &  Stove  Co. 
Michigan  Alkali  Co 


Detroit  Dry  Dock  Co... 

Lacy  &  Hurst 

Wyandotte  City  Mills.. 
Wyandote  Brewintc  Co. 
Wyandotte  Herald 


White  Swan  Steam  Laundry. 

Shelly  &  Robertson 

J.  H.  Bishop  A  Co 

Wyandotte  Planing  Mill 

Beals  A  Selkirk  Trunk  Co. ... 


What  goods  manufac- 
tured, handled 
or  sold  ? 


Beer 

Flour  and  feed 

Organs 

Curtain  fixtures,  etc... 
Newspaper. 

Dressed  lumber 

Sash,  doors  and  blinds. 
Agricultural  implements 

Flour  and  feed 

Tables. 

Cigars 

Kn<t  goods 

Qranlte  work. 

Corsrts 

Newspaper 

Boilers 

Laundry  work 

Tags  and  labels.. 

Dress  stays 

Castinfi^ 

Sash,  doors  and  blinds.. 

Macbinery 

Handles 

Machinery 

CigariB. 

Flour  and  feed 

Sash,  doors  and  blinds.. 

Knit  goods 

Laundry  work 

Dress  stays 

Machinery 

Beer.. 

Paper 

Sash  and  doors 

Paper 

Lumber.. 

t( 

Dressed  lumber. 

Hoops  and  staves 

Soda, 

Iron  ships.. 

Dressed  lumber 

Flour  and  feed 

Beer 

Newspaper 

Laundry  work 

Hoops  and  staves. 

Fur  rug8,  etc 

Sash  and  doors 

Trunks  


n 

0 

a 

0 
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run. 
t» 


t« 

tt 
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Diatrict  No.  2. 
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B 


60 
C 

C 


M 


e 

p 

o 


00 
6u 
60 

flO 
6U 
60 

60 

48 


O 


o 

c 

M 
& 

e 

o 
X 


6000 


ooi 

«u 

60 
60 
00 
60 

ao 

48 


60I6U 
64 

60 
00 


00 
60 


54 

OU 
6U 


00 


00  00 
60  00 

ooL 

6000 
60  001 


48 


60 

60 
6U 
60 

00 
60 

oo 

60 
00 
60 
00 
60 

t 

€0 

60 

60 

00 


48 

60 

00 
00 
00 

00 
00 

00 

00 
00 
00 

00 


60 
60 
00 


60 
60 
60 
60 
0000 


00 
48 
60 


a 

u 

a 

9 


6 

1 

36 

20 

15 

18 
6 

80 
0 

10 
00 
12 
90 
26 

12 
10 
95 
76 

8 

16 

4 

8 

25 

0 

7 
12 

aoo 

8 
45 

80 

9 

26 

105 

85 

100 
145 
200 
i:!5 
200 

700 
12 

4 
8 
4 

8 

60 

230 

8 
105 


s 

cS 

•o 

*a 
eS 

o 
E 
B 

s. 

o  a 

•S 
oo 


8 
10 

12 
5 

:31 
8 


10 
6 

10 
4 

16 


1 

26 
11 


12 
2 


20 
2 
5 

14 

9 

18 

165 

88 

62 
145 
160 


175 

700 


4 

6 
8 

2 
25 

106 


81 


8 
% 
t 

O, 

B 

4) 

2 

ii 


65 

'io 

8 


4 

40 
04 


255 

6 

26 


8 


2 


1 


24 


d 

I 

9 
P. 


t 

I 


$8S0 
260 


480 

S80 
100 
675 
240 
160 

860 
1,600 
475 
600 
850 


100 

1,860 
2,000 


180 
80 


80 
160 


5;800 
800 
660 

600 

860 

1,000 

6,000 

8,450 

2,600 
4,760 
4,000 


6,000 
28,000 


160 
280 
125 

100 

700 

4,800 


2,400 


•a 


O 

§ 


gp. 
■pS 


10 


5S 
B^ 

®P 

h 

St 

IS 

S3 


?: 


4) 

5 
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I! 

•P«t^ 


yes 


10 
10 


10 
10 

10 
10 
10 
1(1 
10 

10 
10 
9 
10 
10 


10 
10 
10 


10 
10 


10 
8 

10 


10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 


10 
10 


10 
10 
10 

10 
10 
10 


10 
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o 

s 

s 

0 

a 
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>% 

l« 
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60 
60 
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60 
60 
60 
60 
60 

60 
60 
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60 

60 


60 
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60 
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60 
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60 
60 
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60 
60 
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•d 
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»i 

k* 


k» 
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y? 
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ft 

14 

»( 
4t 
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41 
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44 


yes 
Ik 

44 
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o 

I 

P 

I 
s 

> 
^^ 

2- 
eg, 
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yes 


yes 
no 


yes 
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no 
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yes 

44 


yes 
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Si 

I 

o 
u 
Pi 

•c 

& 

S 

p 

e 


OB 
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k* 


y? 


<l 


44 


yee 

44 
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yes 


^ 


44 


yes 

44 


yes 
It 


yes 

44 
41 
44 


yes 


yes 

4k 
44 


yes 


yes 


OB 

8 

•d 

o 
•d 

^^ 

n  • 

II 


60 

P 

P 
•d 

1 

o 
fig 


'? 


yes 

44 


4k 

44 


4« 


44 
•< 
44 


yes 

44 


y? 


yes 

44 


44 


y? 


44 


4* 
4k 
4( 


44 
Ik 


yes 


14 
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4k 
44 


41 
4» 

44 
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no 

k* 


no 

(k 


44 
44 


•4 


»4 
44 
41 


no 

44 


no 

14 


no 

44 


44 


no 

44 
44 


41 


44 
k4 

44 

44 
4k 
44 


no 

44 


no 
•k 

4k 


44 
4k 
44 


no 


I 
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I 
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t 
t 
t 

t 
t 
t 


X 
X 


I 
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t 
X 


no 


,« 


P 

p^ 

if 
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44 
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44 
44 


4f 
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44 

44 
l< 
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44 


yes 

14 


yes 


yes 


44 


14 
44 
44 
41 

44 

44 
41 
44 


yes 


Ik 


yee 
<» 

44 
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(4 
14 


yes 


S 

9 

OB 

I 

a 


y? 
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14 


44 


44 


44 


44 
14 


y? 


'!!• 
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yes 

44 

no 
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44 

no 


44 
44 
44 
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*k 

14 


44 

no 
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41 
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Ik 

kf 
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8 

a? 
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14 


41 


41 

44 


44 
44 
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44 
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41 
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404 
406 

406 

407 
406 
409 
410 

411 
412 
418 
414 
415 

416 
417 
418 
419 
480 

421 


488 
494 

486 

426 

487 
428 
489 
430 

481 
488 
483 

484 
485 

486 
437 
438 
489 
440 

441 
448 
448 
444 
445 

446 
447 
448 
449 
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Inspection  book  No.  10. 


TABLE  No.  2.— 


i 

^H 

U 

o 

%* 

• 

t 

o 

1 

1 

1 

a 

• 

o 

£ 

« 

^ 

o 

461 

Auff.  18 

462 

"  18 

468 

"   18 

464 

*•  18 

466 

."  14 

466 

**  14 

467 

"   14 

466 

"   14 

469 

"   14 

460 

*•   14 

461 

'•  16 

462 

"   16 

468 

"   16 

464 

"   16 

466 

"   16 

466 

M    J7 

467 

"   17 

468 

*»  17 

460 

«.   j7 

470 

"  17 

471 

"  18 

472 

*•   18 

478 

«'   18 

474 

"   18 

476 

«*  18 

476 

"   10 

477 

"  10 

478 

"   10 

470 

••   10 

480 

"   10 

481 

•*  20 

4>'2 

"  26 

483 

"  26 

484 

"   26 

486 

Sept.  16 

486 

"   16 

487 

"  15 

488 

"   16 

480 

•*   16 

400 

"   16 

401 

•*   16 

402 

*•   16 

403 

•*   16 

494 

*•   16 

495 

"   16 

406 

"   16 

497 

"   17 

498 

t.   j7 

490 

i.   17 

600 

M   17 

Location. 


Wyandotte 
Delray 

It 
Woodmere. 

Rockwood . 

It 

•t 
tt 

Trenton 

»i 

tt 

tt 

Econe...!. 

Flat  Rock.. 

t* 

tt 

tt 
tt 


West  Detroit 
Springwells. 

tt 
tt 


»t 

Mancheeter 

Clinton 

kt 

Adrian 

tt 
tt 
tt 
kt 

»k 

tk 
tt 
tt 

kt 
tt 

kt 
tt 
tt 
Ik 
tt 


Name  of  establishment. 


D.  H.  Burrell  &  Co. 

Eureka  Brewing  Co 

Wyandotte  Boat  Co 

Fischer  BroB 

Exposition  Brewing  Co 

Wabash  R.  R.  Machine  Shops ... 

Wabash  R.  R.  Oar  Shops 

Michignn  Carbon  Worfcs 

Oardoni  Monumental  Works 

Woodmere  Granite  Works 

John  Strong  A  Son 

John  Stnmg  &  Son 

John  Strong  &  Son 

Rockwood  Creamery  Co 

E.  Banmeister  A  Son^ 

Trenton  Mills 

^tna  Cooperage  Co 

Chnroh&Co 

N.  Manns. .^ 

Salliotte  &  Banpp 

Huron  Valley  Creamery 

Flat  Rock  stills. 

G.  W.  Melter  A  Son 

Huron  Valley  Mills 

Fred  Burden 

M.  C.  R.  R.  Oar  Shops 

R.  H.  Hall 

A.  Lonyo   

Hall  A  Wolf  Co 

Detroit  Pressed  Brick  Co 

Michigan  Brass  and  Iron  Works. 

Kimble  A  Smith 

Clinton  Plow  Co 

Clinton  Woolen  Mfg.  Go 

Excelsior  Steam  Laundry 

GoodsellMfg.  Co 

Washington  Milling  Co 

Adrian  Brick  and  Tile  Maoh.  Co. 

Michigan  Plating  Co 

Electric  Light  and  Power  Co 

The  Times 

S.  P.  Babcock 

The  Press 

Kells&Bros. 

Union  Brewery 

Decker  &  Kaiser 

J.  (^allahan 

Adrian  Plating  Works 

Michigan  Granite  Co 

Cornell  A  Knapp 


What  goods  manufac- 
tured, bandied 
or  sold: 


Staves  and  hoops 

Beer 

Boats 

Glue 

Beer 

Machinery 

Repair  cars 

Fertilizpr  and  glue 

Monuments 

Granite  monuments ... 

Brick  and  tile 

Staves  and  heading 

Flour  and  feed 

Batter 

Baskets 

Flour  and  feed 

Staves  and  heading 

Haleratus 

Potash 

Lumber 

Butter 

Flour 

Lumber 

Flour  

Machinery 

Cars 

Brick 

tt 

tt 

...•..^.. .......... 

Water  works  supplies. 
Sash,  doors  and  blinds. 

Plows 

Woolen  cloth 

Laundry  work 

Sash,  doors  and  blinds. 
Flour  and  feed 
Brick  and  tile  machines 
Silver  and  nickel  plating 
Electricity 

Newspaper     

Corn  planters 

Newspaper 

Machinery 

Beer 

Boilers 

Cigars 

Silver  and  nickel  plating 

Monuments 

Labeling  machine 


o 

tt 

a 

"3 

OS 
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tt 
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tt 

run. 

tt 

ti 

tt 
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t» 
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tt 

tk 


tt 

tt 

idle 
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*k 
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tt 


tk 

idle 
run. 

kt 
tt 


tt 
tt 

idle 
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tt 


ti 
ti 
ti 

idle 
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«i 
t« 
tt 
II 
kt 

idle 
run. 

k. 
tk 

idle 
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§ 
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fuU 


full 

part 
tt 

fuU 


tt 


fnU 
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tt 

kk 

fiiii 


full    • 

tt 


full 
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fuU 
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tt 
tt 
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part 

tt 


full 

tt 
II 
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full 
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FACTORY  INSPECTION. 


Inspeotion  book  Na  11. 


TABLE  No.  2«— CoiiTiNnED. — 


I 
I 

'a 
I 


501 
&» 
60B 
Wi 
S06 

«6 
Wl 
506 
509 
610 

611 
618 
613 
614 
616 

616 

617 
618 
619 

680 

581 
628 
688 
684 
686 

686 
687 


689 
680 

581 
688 
588 
684 
686 

686 
687 
688 


640 

541 
648 
543 
544 

646 

546 
647 
648 
549 
560 


0 

I 

B 

o 


Sept.  17 
•.     17 

"  18 
"  18 
"      18 


%% 
%% 
t« 

II 

11 
<i 
II 
II 
»i 

II 
i« 
i< 
(I 

II 

«« 
II 


14 


»» 


It 


II 


fk 

II 
II 
II 
II 
«l 


»» 
II 
I* 
II 
41 


18 
18 
18 
19 
19 

19 
19 
19 
81 

81 

81 
81 
81 
81 
8S 


88 
88 
"  88 
*'  29 
"     89 

•*  89 

"  89 

•*  89 

"  80 

"  80 


80 

80 

80 

Oct.     1 

1 


1 
1 
1 
8 
8 

8 
8 
8 

8 
8 

3 
8 
8 
6 
5 


Location. 


Adrian  .. 

II 

u 
l« 
«• 

M 

l( 

•  I 

II 

Teoumseh, 

II 

I 

II 
II 

Hudson.. 
I* 

II 

Ik 

HlllBdale'! 

II 

II 
•I 

* 

Jonesvllle. 
II 

Wayne  ... 
II 

•I 

»i 
II 

Monroe  ... 
ki 

II 
II 

II 
11 
II 

II 
i» 
II 
II 
II 

u 

•  I 
II 
II 

II 

II 

II 
II 

Romnlus  . 
II 


Name  of  eetabllahment 


Austin  &  Rose 

Adrian  Furniture  Mfg.  Oo 

L.  8.  &  M.  8.  Railway  8ho{» 

Paire  Woven  Wire  Fence  Co 

Gilliland  Electric  C5o 

Church  Mfpf.  Co 

A.  B.  Palmer  Furniture  Mfg.  Co. 

Randall  Buggy  Co 

M.  H.  Higby  Lumber  Oo 

H.  Brewer  &  Co 

Hesaen  Bros.  St  Oo 

Tecnmseh  Table  Co. 

M  A.  Zimmerman 

Hudson  Milling  Co 

Bean&  Chamberlain 

N.  Lane 

H.  Kellogg 

Louis  O  to  benskey 

B.C.  Campbell 

UiUsdale  City  Roller  Mills 

Hillsdale  Cigar  Go 

J.J.  Deal&hk>n 

Groevenor  Milling  Co. 

Prouty  A  Glass 

Bailey  Novelty  Works 

G.  A&T.  M.  Fleischer 

Prank  Stranger 

Wayne  Roller  Mills 

Denizer  Furniture  Co 

J.  K.  Wilder  A  Son 

Monroe  Blectrio  Light  Oo 

C.  F.  Beck  <&  8on 

Monroe  City  Mills 

Monroe  Commercial 

Frank  Sedlaczec 

C.  P.  Root  A  Son 

John  Wahl 

Monroe  Paper  Ca 

Monroe  City  Laundry 

Monroe  Steam  Laundry 

Monroe  Democrat 

Monroe  Foundry  <&  Furnace  Co.. 

J.  J.  DuBsean 

W.J.  Danz 

Boehme  Sc  Ranch  Cordage  Co 

Monroe  Butter  and  Cheese  Co.... 

Jacob  Roeder 

W.  B.  81oane 

Henry  Seented  Furniture  Fact'y 
Columbia  Wire  Works 


What  gonds  manufac- 
tured, handled 
or  sold? 


Sash,  doors  and  blinds.. 

Furniture 

Repair  cars 

Wire  fence 

Novelties 


o 

Q 

I 


cv. 

a 


a 

0 


Iron  pumps 

Furniture 

Buggies 

Lumber 

Clay  working  machinery 


Castings 

Furniture 

Handles 

Flour  and  feed. 
Bicycles 


Machinery. 


Barrels 

Sash,  doors  and  blinds. 
Flour  and  feed 


Cigars 

Carriages 

Flour  and  feed 

Carriages  and  cutters. 
Machinery. 


Cigars 

Lumber 

Flour  and  feed 

Furniture 

Agriculture  lmplem*nts 


Electric  light 

Sash,  doors  and  blinds. 

Flour  and  feed 

Newspaper 

Cigars 


Sash,  doors  and  blinds. 

fieer 

Paper 

Laundry  work 


II 


II 


Newspaper 
Furnaces  .. 
Cigars 


Ik 


Cordage 


Butter 

Beer 

Cigars 

Furniture  .. 
Wire  cloth. 


run. 
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run. 

kl 
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41 
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run. 


idle 

14 

run. 
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kl 
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41 
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kl 

idle 

run. 
idle 
rua. 

.4 


kk 
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kl 
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run. 
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FACTORY  INSPECTION. 


Inspection  book  No.  12. 


TABLE  No.  2.-— OoimNnBD.— 


I 


0 

i_ 

S61 
fi6S 
fiS8 
664 
666 

666 

667 
868 
660 

600 

661 
6«B 
«» 
664 
666 

606 

667 


I 


o 

I 

Q 


Oct.    6 

*•       6 
»*        a 


670 

ATI 
672 
678 
674 
«78 

IS78 

«7T 
678 
679 
4U0 

661 
4i6S 


684 
686 

4(86 

667 
688 

680 
600 

601 
802 


604 
606 

606 
607 


000 


It 

t» 

»» 
it 
tt 
tt 
tl 

tt 

M 

tt 
t< 

it 


It 
tt 
It 

tt 


«i 
tt 
tl 
tt 


tt 
u 
tt 
tt 
tt 

tl 
tt 
tt 
tt 


tt 
it 
It 
tt 
t« 

It 
tt 
tt 
tl 
tt 

tt 
tt 
tt 
tt 
II 


6 
6 

6 
6 


8 

8 
8 
8 
8 
8 

18 
18 
18 
18 
18 

U 
14 
14 
14 
14 

14 
14 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 

17 
17 

17 

17 
10 
10 
19 


Location. 


Romnliu. 


tt 


Plymoath.., 
II 

tt 

it 
kt 
tt 

NorthTiUell 

it 

it 
tt 
tt 
it 

Soath  Lyon. 

Howell 

tt 

tt 

t* 

tt 

Booheeter... 
t« 

*  «» •  I 

t( 

it 

*  «  •  I 

tt 

*  «  •  I 

Pontlac 

tl 

it 

it 
tt 

tt 
l« 
tt 
l« 
M 

tt 
tt 
tt 

Romeo , 

it 

it 
It 
it 

Richmond.. 
It 

It 

Lenox 

Mt.  Olemens 
it         it 

It  if 


Name  of  eetabUahment. 


J.  M.  Hummell  Mfg.  Co.. 
Romulus  Knitting  Mills. 

Shafer  Bros 

Plymouth  Laundry 

Ply  month  Cigar  Co 


Markham  Air  Rifle  Co 

L.  H.  Bennett 

Daisy  Mannfaotnrine  Co 

J.  A.  Dnbuar  Mannuctarlng  Co. 
Olobe  Fnrnltare  Co 


Glover  Condensed  Milk  Co 

Columbia  Refriserator  Co 

American  Bell  Foundry  Co 

Bly*B  ManufaoturiDg  Co 

South  Lyons  ManufaoturiDg  Cq.. 


Mich.  Condensed  Milk  Co. 

J.  M.  Clark  &  Co 

Garland  Mackintosh  Co. . 

James  Wright _ 

Culver  Bros 


Western  Knitting  Mills 

D.  B.  Kressler 

Monroe  Cart  Co 

Peninsular  Paper  Co.. .. 
Jackson  &  Ca 


Pontiac  Steam  Laundry. 

Pootiao  Buggy  Oo 

C.  V.Taylor 

Pontlac  Phaeton  Co 

Pontiac  ELnitting  works. 


Pontlac  Qazette 

M.  Halfpenny  &  Co.. 
C.  Howland  &  Hon.. 

John  Bell  &  8oa 

O.  J.  Beaudett  A  Co. 


Pontiac  Spring  Works 

R.  D.  Scott  A  Co 

Eastern  Michigan  Asylum. 

Casey  &  Trembly 

R.  J.  Hoener 


H.  W.  Bradley  &  Bros.... 

A.  Kennedy 

D.  P.Smith 

Richmond  Woolen  Mills. 
Weter,  Fanning  <&  Co... . 


G.  W.Weston 

Fred  Hoar 

Mt.  Clemens  Brewing  Co.. 

A.  Brehler 

B.  VanLandeghem  Sl  Son. 


What  goods  manufao- 

faotured,  bandied 

or  sold? 


Window  sci^eens. 

Knit  goods. 

Castings. 

Laundry  work 

Cigars. 


Air  rifles 

Fanning  mills 

Air  rifles 

Wheelbarrows 

Church  A  school  fnm. 


Condensed  milk 

Refrigerators. 

Bells 

Casket  mouldings. . . 
Sanitary  specialties. 


Condensed  milk 

Ware  house  trucks 

Mackintoshes 

Sash,  doors  and  blinds.. 
Cigars 


Knit  goods 

Sash,  doors  and  blinds.. 
Sclentlflc  bean  pickers.. 

Paper 

Machinery 


Laundry  work. 

Buggies 

Carriages  and  cutters.. 

Phaetons 

Knit  goods 


Newspaper 

Sulkies 

Machinery 

Sash,  doors  and  blinds. 
Buggy  bodies 
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Wagon  springs. 

Buggies 

Baked  goods 

Buggies 

Door  hangers... 


Cigars 

Sash,  doors  and  blinds.. 

Lumber 

Yarn  and  doth 

Pickled  eggs 


Sash  doors  and  blinds, 
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idle 
it 

it 

run. 
idle 

run. 

idle 
It 

run. 

it 


tt 

idle 
tt 

it 

tl 


run. 
idle 
run. 
idle 
run. 

t« 

tt 

it 

tt 
tt 

It 
tl 

<l 

idle 
run. 

tl 
It 
it 
It 


idle 

run. 
tt 

it 
idle 


run. 

•t 

idle 

run. 
tt 


idle 

it 

run. 

it 

idle 


t 

u 

O 


J9 

I 

g 


full 
fuU 

«  •  «  •  V  ^ 

part 
tl 

fuU 


fuU 
full 

■fuii" 


M 
tl 

it 
•  C 
tt 


tt 
»t 


fuU 


it 
It 


fua 
it 


It 


fuU 
tl 


full 

tt 


full 
part 


FOURTH  ANNUAL  REPORT. 


9«i 

E. 

OUNN, 

e 
1 

e 

1 
1 
1 

1 

1 

1 

1. 
e 

1 

io 

N 

i 
1 

i 

I 

1 

a 

1 

I 

I 
% 
t 

1 

■s 

1 
i 

h 
i 

i 

i 
i 

r 

1 

I 

|55 

ii 
it 
If 

^1 

1 

5 

S 
s 
a 

1 

I 

1 

I 
1 

It 
56 

t 
1 

1 

S 

i 

1 
s 

i 

1 

9 

I 
1 

1 

11 

i 

11 

I 

i 
i 

\ 

a 

r 

i 
i 

f 
a 

f 

1 

fi 

5« 

1 

i 

1 

s 

1 

! 

1 

3 
1 
1 

1 
1 

an 

m 

.... 

F«i 

no 

t 

7M 

yea 

K 

1 

1.B00 

10 

«t 

7~ 

re. 

rea 

7« 

no 

f 

y. 

7« 

yes 

TM 

H 
18 

n 

Ml 
I 

s 

« 

iiis; 

10 
10 

W 
60 

'S* 

DO 

yea 

BO 

7M 

•■S" 

"!? 

fas 

'" 

7M 

yes 

TU 

yea 

£ 

.... 



tt 

15 

»m 

10 

«0 

T«e 

™ 

yee 

res 

.. 

t 

JtB 

7M 

7> 

yea 

is 

n 

U 

•U 

TM 

;m 

TSB 

no 

* 

7U 

7eB 

yo« 

yea 

4 
IS 

I 

s 

80 

8 
11 

! 

ID 

60 

7» 

I 

! 

y«« 

yes 

7CB 

yea 

75" 

^ 

7M 

■i 

.... 

.... 

nif 

7J» 

.... 

IjXO 

?^ 

so 
go 

1 

ao 

Is 

!i 

i 

I 

i 

an 

J 

ii 
10 

M" 

n» 

7M 

no 

7«i 

yes 

ye* 

788 

:::: 

s 

;::: 

;::: 

::::;: 

^ 

yes 

7m 

SSJ 

1 

1 

IJWO 

"""sw 

11 

" 

yf" 

7!» 

'S" 

'i? 

red 

f 

ytp 

'? 

y»i 

'S" 



B 

1 

E 

71 

10 
10 

1      ei 

76* 

'S? 

IP 

t 

yea 

w 

:::: 

'? 

yw 

HI 

.... 

JS 

10 

S" 

"" 

'!? 

yei 

■}? 

1 

7M 

J-BB 

^ 

7*a 

T 

4 

:;:; 

tu 

!8 

1   ^ 

'fi* 

ytt* 

■!? 

t 

yoB 

'S" 

^ff* 

:::: 

•  IM  taonn-numlns  dk7  and  nigbt. 


96 


FACTORY  INSPECTION. 


Inspection  book  No.  13. 


TABLE  No.  2«~CoifOLnDsi>.— 
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41 


Name  of  eetablishment. 


Detroit  A  Erin  Plank  Road  Co... 

ML  Clemeng  Electric  Co 

J.  Lonsby  A  8on 

Bnrkhardt  Steam  Lanndry 

M.Ola  88. 


Mt.  Clemens  City  Mills. 

Mt.  Clemens  Press 

Mt.  Clemens  Monitor.... 

Lee  PrintiDS  Co. 

The  Model  Lanndry 


John  Koehler 

Dooaldson  Bros 

T.  W.  Snook  A  Son.... 
Mt.  Clemens  Cisrar  Co. 
Wm.  Dnlac  A  Son 


A.  Biewer 

William  Rntlen 

Rogers  Mannfactoring  Co.. 

Mead  Milling  Co 

Q.W.  Bally 


O.  H.  Wilson 

Milan  Roller  Mills 

Olobe  Brick  A  Tile  Works. 

W.  P.  Lamkln 

H.  Pulver 


Eureka  Mills. 
Wm.  Slay  ton 


Flour  and  feed., 

Dressed  lumber. 

Wm.Slayton I  Brick  and  tUc. 


What  goods  manufac- 
tured, handled 
or  sold. 


Lumber 

Electricity. 

Sash,  doors  and  blinds. 

Laundry  work. 

Cigars. 


Flour  and  feed. 
Newspaper 

44 


Printed  matter. 
Laundry  work.. 


Wagons.. 

Sleighs 

Staves  and  headlDg 

Cigars. 

Dressed  lumber.. 


Beer.. 

Cigars 

Carriages 

Flour  and  feed 

Staves  and  heading. 


Lumber 

Flour  and  feed 

BrloiL  and  tile 

Electricity  and  feed.. 
Lumber 
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DUtriet  No.  S.  Cho.  E.  Ounn,  Deputy  tmpeetor. 


DEDUCTION    FROM    THE    WORK    IN    DISTRICT    NO.    2. 


The  Second  Factory  Inspection  District  for  the  year  1896  was  com- 
posed of  the  counties  of: 


Allegan, 

Eaton, 

Livingston, 

St.  Joseph, 

Barry, 

Hillsdale, 

Lenawee, 

Van  Buren, 

Branch, 

Ingham, 

Macomb, 

Wayne,  except 

Berrien, 

1     Jackson, 

Monroe, 

the  city  of 

Oalhoun, 

Kalamazoo, 

Oakland, 

Detroit 

Oafis, 

The  territory  covers  the  best  settled  portion  of  the  State.  The  inspector 
inspected  628  factories  during  the  year.  The  good^i  manufaictured,  hand- 
led or  sold  in  these  factories  are  various,  as  will  be  seen  by  reference  to 
the  table.  In  addition  to  the  factories  thoroughly  inspected,  the  inspector 
revisited  142  which  had  been  previously  inspected.  In  almost  every  case 
he  found  a  general  inclination  by  manufacturers  to  comply  with  the  law. 


Factories  Inspected, 

Number  of  factories  running 50^ 

Number  of  factories  idle 11^ 

Whole  number  of  factories  inspected 628 

Number  running  full  time 432 

Number  running  part  time 77 

Whole  number  running 509 

This  indicates  that  over  81  per  cent  of  the  factories  in  the  districts 
were  running  at  date  of  inspection,  and  that  about  85  per  cent  of  those 
running  were  working  full  time. 
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Hours  per  Week. 

Hours  per  week  when  running  full  time 39,532 

Hours  per  week  at  date  of  inspection 30,920 

Loss  in  hours  per  week 8,612 

This  means  a  weekly  loss  of  time,  as  compared  with  when  running  f  uU 
time,  of  861  days  of  10  hours  each,  or  a  daily  loss  of  over  143  days/  This 
loss,  alone,  to  labor  foots  up  many  thousand  dollars.  Very  few  factories 
were  running  over  time.  Except  where  running  night  and  day,  no  factory 
exacted  over  10  hours  for  a  day's  work. 

Number  Employed. 

[Number  of  persons  employed  when  running  full  capacity 30,224 

Number  of  persons  employed  at  date  of  inspection 20,424 

Ix>ss  as  compared  with  when  running  full  capacity 9,800 

Number  of  males  employed 16,709 

Number  of  females  employed 3,715 

Total  number  employed 20,424 

Number  of  places  employing  femiales 176 

Here  is  another  loss  to  labor  of  9,800  persons  daily,  in  this  district 
alone,  which  added  to  the  loss  in  running  short  time,  and  computed  at 
J1.19  per  day  (the  average  wages  paid  all  employes)  makes  the  enormous 
sum  of  over  f  11,832.17,  daily;  f 307,705.85,  monthly,  or  an  annual  loss  of 
f  3,692,470.20.  The  average  daily  wages  paid  in  this  district  shows  .a}K>Txt 
11  cents  less  i)er  diem  in  1896  than  in  1895. 

It  will  be  seen  that  a  little  over  one-third  of  the  factories  running 
employ  females  and  that  the  latter  represent  over  18  per  cent  of  the 
whole  number  employed. 

Child  Labor. 

Number  of  children  under  14  years  of  age  found  employed 6 

Number  of  children  under  14  years  of  age  sent  home ,  6 

Number  of  factories  where  such  children  were  found  employed. . .  4 

Number  of  children  between  14  and  16  found  employed 92 

Number  of  factories  where  such  children  were  found 30 

Number  of  factories  where  statements  as  to  age  were  filed 25 

Number  of  factories  where  such  statements  were  not  filed 5 


100  FACTORY  INSPECTION. 

Number  of  factories  employing  children  betweeen  14  and  16,  30. 

Number  of  factories  Where  minors  work  10  hours  per  day. ... ,  458 

Number  of  factories  where  minors  work  9  hours  per  day 8 

Number  of  factories  where  minors  work  8  hours  per  day 29 

Number  of  factories  where  minors  work  12  hours  per  day 4 

Number  of  factories  where  minors  work  11  hours  per  day 1 

Number  of  factories  where  minors  are  not  employed 9 

Whole  number  of  factories  running 509 

The  law  regarding  child  labor  in  this  district  has  been  most  rigidly 
enforced.  Registers  and  statements  for  children  employed  between  the 
ages  of  14  and  16  have  been  carefully  examined,  and  in  all  cases  where 
the  provisions  of  the  law  were  not  com/plied  with,  orders  were  imme- 
diately made,  with  the  assurance  of  immediate  compliance. 

No  cases  were  found  where  males  under  18  and  females  under  21  were 
allowed  to  clean  machinery  while  in  motion. 

As  a  rule  manufacturers  are  willing  to  comply  with  the  law  relating  to 
child  labor.  Ignorance  of  the  law  is  sometimes  pk^ad,  but  sueh  excuses 
have  but  little  weight  with  the  insi)ector  who  has  taken  great  paine  to 
furnish  copies  of  the  law  to  every  manufacturer  requesting  it. 

Dinner  Hour. 

The  law  requires  tihat  at  least  45  minutes  shall  be  given  employes  for  a 
dinner  hour,  unless  permission  is  given  by  the  inspector  for  a  shorter 
time.  Very  few  factories  give  less  than  a  full  hour,  as  seen  by  iJhe 
folJowng: 

Number  of  factories  allowing  60  minutes  for  dinner 500 

Numiber  of  factories  allowing  50  minutes  for  dinner 4 

Number  of  factories  allowing  45  minutes  for  dinner 1 

Number  of  factories  allowing  35  minutes  for  dinner 1 

Number  of  factories  allowing  30  minutes  for  dinner 3 

Whole  number  of  factories  running 509 

Hoisting  Shafts  and  Elevators, 

Number  of  factories  where  hoisting  shafts  and  well  holes  are  pro- 
tected          433 

Number  of  factories  where  hoisting  shafts  and  well  holes  are  not 
protected 2 

Number  of  factories  not  ihaving  hoisting  shafts  or  well  holes 74 


Whole  number  factories  running 509 
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Numjber  Of  factories  where  automatic  elevator  protection  is  pro- 
vided          135 

Nmmber  of  factories  where  automatic  elevator  protection  is  not 
provided  39 

Number  of  factories  where  there  are  no  elevators 335 

Whole  num'ber  of  factories  running 509 

The  above  indicates  that  the  danger  from  the  open  elevator  shafts  and 
well  holes  is  growing  less  and  less  each  year.  Manufacturers  often  vie 
with  each  other  in  securing  the  best  appliances  in  use. 

■ 

Stairs  and  Doors. 

Number  of  factories  where  stairs  are  properly  protected 363 

Number  of  factories  where  stairs  are  not  properly  protected 39 

Number  of  factories  where  there  are  no  stairs 107 

Whole  number  of  factories  running 509 

Number  of  factories  where  doors  swing  outward  or  slide 505 

Number  of  factoHes  where  doors  do  not  swing  outward  or  slide. .  4 

Whole  number  of  factories  running 509 

Number  of  factories  where  doors  are  not  locke^  during  working 

hours • 507 

Number  of  factories  where  doors  are   locked   during   working 

hours   2 

AYhoIe  number  of  factories  running 509 

The  law  regarding  stair  protection  in  factories  is  very  stringent,  pro- 
viding for  proper  hand  rails,  rubber  for  steps  and,  where  females  are 
employed,  they  must  be  properly  screened.  It  will  be  seen  that  this  part 
of  the  law  is  generally  observed.  In  all  cases  where  protection  was  not 
complete,  orders  were  immediately  issued  for  the  same. 

Only  four  places  were  found  where  outside  doors  did  not  swing  out- 
ward or  slide,  indicating  the  general  willingness  of  manufacturers  to 
comply  with  the  law.  In  only  two  places  doors  were  found  locked  or 
bolted  during  working  hours.  The  safety  of  employ6s  in  this  direction  is 
reduced  to  the  minimum. 
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Fire  Escapes, 

Pire  escapes,  to  comply  with  the  law,  are  necessarily  costly,  but  where 
fieeded  they  are  none  the  less  necessary.  In  this  district  the  law  is  gener- 
ally complied  with.  New  factories  and  the  remodelling  of  old  ones  makes 
changes  each  year  imperative. 

Number  of  factories  inspected  where  fire  escapes  were  not  neces- 
sary   : 470 

Number  of  factories  inspected  where  fire  escapes  were  provided.         28 
Number  of  factories  inspected  where  fire  escai>es  were  not  pro- 
vided    11 

Whole  number  of  factories  running 609 

The  inspector  has  met  with  no  serious  opposition  in  this  direction  in 
the  past  year,  and  thinks  all  orders  will  be  complied  with  in  the  near 
future. 

Machinery,  Etc, 

Number  of  factories  where  shifters  are  used  for  throwing  belts. . .        444 

Numiber  of  factories  where  shifters  are  not  necessary 62 

Number  of  factories  where  orders  were  made 3 

Whole  number  of  factories  running 509 

Number  of  factories  where  vats,  pans,  saw^s  and  all  machinery 
were  properly  guarded 366 

Number  of  factories  where  vats,  pans,  saws  and  machinery  were 
not  used  68 

Number  of  factories  where  orders  were  made 75 

Whole  number  of  factories  running 509 

The  law  covering  the  protection  of  machinery  includes  every  appliance 
Where  machinery  is  used.  The  inspector  wa«  very  watchful  regarding 
minor  points  not  generally  deemed  dangerous — such  as  set-screws,  small 
belts,  etc.  The  result  shows  a  larger  per  cent  of  protection  in  this  direc- 
tion this  year  than  since  the  law  was  enacted.  As  new  machinery  takes 
the  place  of  old,  inspectors  will  find  that  part  of  their  work  less  exacting, 
by  reason  of  knowledge  of  the  law  and  a  willingness  of  manufacturers  to 
provide  the  protection  required.  Shifters  for  throwing  belts  are  now 
generally  in  use. 
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Sanitary  Appliances, 

Dust  arresters,  exhaust  fana,  wash  roomis,  water  closets  and  privies 
have  received  special  attention  during  the  year.  There  is  a  general  will- 
ingness on  the  part  of  manufacturers  to  provide  every  means  for  the 
health  and  oomrPort  of  emiploy^s.  The  following  shows  the  sanitary  oon- 
dition  of  the  factories  in  this  district  at  the  time  the  iaspeotions  were 
made. 

Number  of  factories  where  exhaust  fans  are  provided .".       100 

Num»ber  of  factories  where  exhaust  fans  are  not  necessary 403 

Number  of  factories  where  orders  were  miade 6 

Whole  number  of  factories  running 509 

Number  of  factories  where  there  were  suitable  washrooms 502 

Number  of  factories  where  there  were  not  suitable  wash'rooms. . .  7 

Whole  numiber  of  factories  running 509 

Number  of  factories  where  waterclosets  for  females  were  sepa- 
rate         159 

Number  of  factories  where  separarte  waterclosets  for  femiales  were 
not  necessary 334 

Number  of  factories  where  waterclosets  for  females  were  not  sep- 
arate but  should  have  been 16 

Whole  num)ber  of  factories  running 509 

It  is  gratifying  to  know  that  sanitary  regulations  in  factories  are  eon- 
stantly  improving,  and  no  requirements  of  the  laiw  are  more  appreciated 
by  employes  than  in  this  respect. 

Acoidenta. 

It  is  a  BOUiTce  of  pleasure  to  note  the  constantly  decreasing  number  of 
accidents  since  the  factory  inspection  law  went  into  force.  Since  the 
date  of  inspection  in  1895  to  the  inspection  in  1896,  only  17  accidents  were 
reported  in  this  district,  and  of  these  only  two  were  fatal,  the  majority 
being  classed  as  slight.  In  1895  there  were  23  accidents  reported,  three 
Off  which  were  fatal. 

Pollowlng  this  is  a  list  of  changes  ordered  in  the  factories  in8i)ected 
during  the  year,  also  the  accidents  as  pepori:ed. 


CHANGES  ORDERED  DURING  TEAR. 


DISTRICT    NO.    2. 


L  The  namber  refers  to  the  inspection  number  In  table.] 

No.     3.--Ordered  railing  on  side  of  drive  belt  in  engine  room. 

No.     5.--Ordered  a  new  system  of  exhaust  fans  for  machine  room. 

No.     7.— Ordered  handrails  on  stairs  leading  from  front  door  to  work  room. 

No.     9.--0rdered  set  screws  on  line  shaft  in  lower  part  of  mill  removed. 

No.  11.— Ordered  main  drive  belt  in  engine  room  guarded  on  side,  and  automatic 
trap  door  for  elevator. 

No.    14.— Ordered  main  drive  belt  to  second  djmamo  guarded  on  side. 

No.   16.— Ordered  guard  around  shaft  and  gearing  of  water  wheeL 

No.   18.— Ordered  exhaust  fans  for  emery  wheels  in  machine  room. 

No.  21.— Ordered  handrails  on  two  stairs,  one  leading  from  front  door  to  first  floor, 
and  one  from  first  to  second  floor. 

No.  23.— Ordered  cog  gearing  on  one  drill  press  in  machine  room  guarded,  guard  on 
side  of  trip  hammer  belt  in  blaclcBmlth  shop,  and  exhaust  fans  for 
emery  wheels  in  grinding  room. 

No.  24.— Ordered  guards  over  two  emery  wheels  in  machine  room,  guards  for  cog 
gearings  on  ends  of  four  iron  lathes,  and  guard  in  front  of  two  belts  on 
air  compresser. 

No.  25.— Ordered  guards  over  cog  gearings  on  ends  of  two  iron  lathee  in  shop  10, 
and  line  shaft  in  front  of  elevator  in  room  B  boxed  in. 

No.   26.— One  fire  escape  on  front  part  of  building  ordered. 

No.  27.— Ordered  a  strong  guard  on  east  side  of  pulleys  of  vertical  water  wheel 
shaft,  to  protect  drive  belts. 

No.    29.— Ordered  separate  closet  for  females. 

No.  32.— Ordered  automatic  gates  for  elevator,  and  guard  iu  front  of  drive  belt 
engine. 

No.  33.— Ordered  exhaust  fans  for  four  emery  wheels  in  boiler  shop,  and  tw^o  in 
machine  shop. 
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No.   34. — Ordered  main  drive  belt  in  basement  guarded  on  side. 

No.  36.— Ordered  handrail  on  stairs  leading  from  first  to  second  floor,  loose  pulley 
on  large  planer  and  guard  on  large  belt  of  same. 

No.   42.--Ordered  a  stronger  guard  on  side  of  main  belt  in  basement. 

No,   43.— Ordered  automatic  trap  door  for  elevator. 

No.   44.— Automatic  trap  door  for  elevator  ordered. 

No.  45.— Ordered  handrail  on  stairs  leading  to  composing  room;  and  bacls  door 
changed  to  swing  outward. 

No.  47.— Ordered  guard  on  side  of  gearing  of  vertical  water  wheel,  and  handrails  on 
two  stairways. 

No.  48.— Ordered  handrail  and  railing  around  stairs  in  bending  room,  shifter  for 
matcher  belt,  and  guard  back  of  bolting  saw.  * 

No.   51.— Ordered  main  drive  belt  guarded  on  both  sides. 

No.   53.— Handrail  on  stairs  between  first  and  second  floor  ordered. 

No.  58.— Ordered  exhaust  fans  for  emery  wheels,  and  buffing  wheels  in  grinding 
room. 

No.   59.— Ordered  counter  shaft  on  large  planer  guarded. 

No.  66.— Ordered  handrails  on  two  stairways  leading  to  rag  room,  and  guard  in 
side  of  main  belt  of  dynamos. 

No.    68.— Ordered  belt  and  pulley  in  well  hole  guarded. 

No.  70.— Ordered  handrail  on  stairway  to  spinning  room,  and  front  door  changed  to 
swing  outward. 

No.  74.— Ordered  six  large  belts  running  from  main  shaft  guarded  in  front  of  pulley 
on  main  shaft. 

No.  77.— Ordered  shifters  on  tenon  machine:  handrails  on  three  stairways,  two  In 
machine  room,  and  one  from  finishing  room  to  second  fioor,  and  auto- 
matic gates  on  first  fioor  of  elevator  in  finishing  room. 

No.   79.— Separate  closet  for  females  ordered. 

No.   80.— Ordered  separate  closet  for  females. 

No.   88.— Automatic  gates  for  elevator  ordered. 

No.  90.— Ordered  elevator  repaired  and  counter  weights  for  doors  cased  in,  and  one 
fire  escape  on  rear  end  of  factorj',  with  balcony  to  embrace  two  windows 
of  worlt  room. 

No.  91.— Ordered  one  fire  escape  on  north  side  of  factory,  balconies  made  to 
embrace  third  and  fourth  windows  from  east  end. 

No.  92.— Ordered  handrails  for  two  stairs,  and  guards  around  fiy  wheel  and 
main  belt  on  engine. 

No.   93.— Main  drive  belt  guarded  in  front  of  fly  wheel  in  engine  room  ordered. 

No.    94.— Ordered  cog  gearings  on  two  iron  lathes  guarded. 

No.    95.— Ordered  automatic  gates  for  elevator. 
14 
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No.  97.— Ordered  handrails  for  two  stairways,  automatic  gates  for  elevator,  and 
front  door  changed  to  swing  outward  or  slide. 

No.  100.— Automatic  gates  for  elevator  openings  ordered. 

No.  102.— Ordered  automatic  gates  for  elevator. 

No.  106.— Ordered  railing  on  side  of  boiler  next  to  stairs,  and  guard  on  side  of  fly 
wheel  on  engine. 

No.  109.— Ordered  one  fire  escape  on  east  end  of  factory  to  embrace  first  and  second 
windows  from  north  end  on  second  and  third  floors. 

No.  111.— Automatic  gates  for  elevator  openings  ordered. 

No.  124.— Ordered  a  new  steam  pump  to  supply  water  for  boiler,  and  new  pipes  from 
heater  to  boiler. 

'  No.  128.— Ordered  automatic  gates  for  elevator,  and  guard  for  end  gears  on  two  iron 
lathes. 

No.  130.— Ordered  automatic  gates  for  elevator  in  store  room;  guard  on  side  of  mold- 
ing machine  belt;  guard  on  side  of  engine,  and  one  boy  sent  home  under 
fourteen  years  of  age.  Statements  filed  with  name  and  ages  of  those 
employed  who  were  under  sixteen  years  of  age. 

No.  133.— Ordered  elevator  gates  repaired. 

No.  135.— Ordered  belts,  and  pulleys  on  ends  of  five  roller  mills  guarded. 

No.  145.— Oixiered  automatic  gates  for  elevator  in  laundry;  guard  for  cog  gearings 
on  bread  mlxef  in  bake  shop;  and  guards  in  front  of  pulleys  on  gener- 
ators No.  3  and  No.  4  in  electric  light  plant. 

No.  146.— Ordered  guard  on  side  of  fly  wheel  on  engine,  and  separate  closet  for 
females. 

No.  148.— Ordered  fly  wheel,  and  belt  on  engine  in  repair  shop  guarded. 

No.  149.— Automatic  gates  for  two  elevators  ordered. 

No- 151. — Ordered  handrail  for  stairs,  and  separate  closet  for  females. 

No.  155.— Ordered  guard  on  side  of  main  drive  belt  of  engine  in  east  end  of  plant. 

No.  157.— Ordered  cog  gearing  on  one  rattler  guarded,  and  exhaust  fan  pipes 
repaired  in  grinding  room. 

No.  158.— Ordered  fly  wheel  on  engine  guarded. 

No.  162.— Ordered  main  belt  guarded  on  side  in  engine  room,  and  hand  rail  for 
stairs. 

No.  166.— Cog  gearing  on  sounder  guarded,  and  handrails  on  stairs  ordered. 

No.  169.— Ordered  railing  around  stairway  on  upper  floor. 

No.  171.— Ordered  handrails  on  two  stairways;  automatic  gates  for  elevator; 
and  one  fire  escape  on  front  side  of  factory,  built  with  balconies  to 
embrace  two  windows  from  west  side. 

No.  178.— Ordered  handrail  on  stairs  leading  from  machine  room  to  finishing  room. 

No.  179.— Ordered  railing  around  top  of  stairs  in  work  room  which  leads  to  base- 
ments, and  line  shaft  on  first  floors  guarded  between  the  pulleys. 
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No.  184.— Ordered  handrail  on  two  stairways,  one  In  each  shop. 

No.  190.— Ordered  cog  gearing  and  set  screws  guarded  on  the  machine  that  reels  the 
paper  from  the  rolls. 

No.  191.— Hand  railing  for  three  stairways  ordered. 

No.  192.— Ordered  automatic  gates  for  second  floor  of  elevator  opening,  and  hand- 
rails for  two  stairways  in  finishing  shops. 

No.  194.— Ordered  railing  on  side  of  main  rod  on  small  engine  in  engine  room. 

No,  195.— Handrails  on  stairway  in  machine  room  ordered. 

-No.  196.— Ordered  handrail  for  stairway,  and  statements  placed  on  file  with  name 
and  age  of  all  children  employed  under  the  age  of  16  years. 

No.  200.— Ordered  one  automatic  gate  for  elevator  in  trimming  shop  on  second  floor. 

No.  201.— Ordered  automatic  trap  gates  for  elevator,  handrails  on  two  stairways,  one 
fire  escape  on  south  side  of  building  made  with  balcony  to  include  the 
door  and  window  on  third  floor,  and  front  door  changed  to  swing  out- 
ward. 

'No.  202.— Ordered  statements  filed  for  children  under  16  years  of  age. 

No.  205.— Ordered  fire  escape  on  north  side  of  building  with  iron  stairs  from  window 
on  third  fioor  to  roof  of  engine  room. 

No,  206.— Ordered  vertical  shaft  on  second  floor  boxed  in. 

:No.  209.— Ordered  main  drive  belt  in  engine  room  guarded. 

1^0.  210.— Ordered  handrails  on  stairways  leading  from  composing  rooms. 

"No.  212.— Separate  closet  for  females  ordered. 

No.  215.— Ordered  sprocket  gears  and  cog  gears  of  rolls  guarded,  guard  in  front  of 
main  drive  belt  in  engine  room,  and  handrail  on  stairs. 

No.  218.— Ordered  guard  on  side  of  generator  belt  in  engine  room  next  to  door  leading 
to  dynamo  room. 

No.  221.— Ordered  water  closet  in  book  bindery  cleaned,  and  stairs  for  fire  escape 
in  place  of  ladders  now  in  use,  between  the  balconies. 

No.  223.— Ordered  guard  in  front  of  fly  wheel  and  over  main  belt  on  south  engine. 

No.  224. — Separate  closet  for  females  ordered. 

No.  228.— Ordered  elevator  provided  with  an  automatic  gate. 

No.  231.— Ordered  six  dies  in  tin  shop  guarded,  and  one  more  stairs  from  tin 
shop  to  floor  below. 

No.  234.— Ordered  railing  at  landing  of  stairs  next  to  elevator,  and  elevator  gate 
kept  unhooked  and  allowed  to  work. 

No.  235.— Railing  around  balance  wheel  of  engine  ordered. 

No.  238.— Ordered  railing  around  elevator  on  second  floor,  and  guard  on  side  of  large 
pulley  in  lower  part  of  saw  mill. 

:No.  240. — Ordered  railing  around  landing  of  stairway  on  second  floor. 
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No.  248.— Ordered  handrail  for  stairs  leading  to  second  floor,  and  one  fire  escape 
on  ea^t  side  of  factory. 

No.  250.— Ordered  line  shaft  outside  of  mill  boxed  in. 

No.  257.— Ordered  line  shaft  and  gearing  in  wheel  house  guarded. 

No.  258,— Ordered  stairs  from  back  window  to  roof  of  boiler  room,  and  cog  gearing 
on  washing  machine  guarded. 

No.  265.— Ordered  handrails  on  two  stairways,  and  railing  around  landing  of  stairs 
to  second  floor. 

No.  270.— Exhaust  fans  for  emery  wheels  in  grinding  room  ordered. 

No.  272.— Ordered  elevator, protected  with  an  automatic  gate,  and  equalizer  saws 
guarded  on  side. 

No.  273.— Handrail  on  two  stairways  ordered. 

No.  278.— Ordered  automatic  gates  for  elevator,  and  handrail  on  stairway  leading 
to  engine  room. 

No.  283.— Ordered  statements  placed  on  file  with  names  and  ages  of  children  under 
16  years  of  age. 

No.  288.— Ordered  cog  gearing  on  two  drill  presses  in  machine  room,  and  main  belt 
on  large  planer  in  wood  shop  guarded,  one  counter  shaft  on  same  planer 
boxed  Id. 

No.  292.— Ordeored  counter  shaft  in  planer  guarded,  and  guard  in  front  of  tightener 
on  main  belt. 

No.  295.— Handrails  on  stairway  leading  to  second  floor  ordered. 

No.  297. — Ordered  exhaust  fans  for  grinding  room  and  bufling  room  to  take  the  dust 
from  emery  and  buffing  wheels. 

No.  299.— Ordered  cog  gearings  on  tire  bending  machine  guarded. 

No.  305.— Separate  closet  for  females  ordered. 

No.  316.— Automatic  gates  for  elevator  on  second  floor  ordered. 

No.  317.— Ordered  main  drive  belt  in  engine  room  guarded,  and  line  shaft  in  lower 
part  of  factory  boxed  in. 

No.  319.— Separate  closet  for  females  ordered. 

No.  320.— Ordered  railing  around  head  of  stairs,  and  hand  rail  on  stairway. 

No.  329.— Automatic  trap  door  for  elevator  ordered. 

No.  330.— Ordered  handrail  on  stairs  leading  to  machine  room. 

No.  335. — Ordered  automatic  trap  door  for  upper  floor  of  elevator. 

No.  344.— Ordered  guard  around  balance  wheel  on  engine,  also  on  south  side  of 
large  pulley  on  main  shaft  in  engine  room* 

No.  348.— Automatic  gates  for  opening  at  second  floor  of  elevator  ordered. 

No.  350.— Ordered  automatic  gate  for  opening  to  elevator  in  wood  shop,  guard  on 
side  of  balance  wheel  on  engine,  and  statements  placed  on  flle  with  name 
and  ages  of  all  children  employed  under  16  years. 
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No.  354.— Ordered  main  rod  and  fly  wheel  In  engine  room,  cog  gearings  on  two 
iron  lathes  in  machine  shop,  and  splitter  back  of  rip  saw  guarded. 

No.  355. — Ordered  main  drive  belt  in  engine  room  guarded. 

No.  359.— Ordered  main  drive  belt  in  engine  room  guarded. 

No,  363.— Ordered  one  fire  escape  on  east  side  of  machine  room,  with  balconies  to 
embrace  fourth  and  fifth  windows  from  south  end. 

No.  366.— Ordered  guard  around  fly  wheel  in  engine  room. 

No.  368.— Ordered  line  shaft  next  to  elevator  in  Wlthington  &  Oooley  shop  guarded, 
also  end  of  counter  shaft  on  large  planer  in  wagon  shop  removed. 

No.  371.— Ordered  main  belt  in  engine  room  guarded  on  side,  and  exhaust  fan 
repaired. 

No.  380.— Ordered  three  boys  sent  home  who  were  under  14  years  of  age.  Revteited 
the  factory  June  8th;  found  the  children  still  at  work,  and  prosecuted 
the  proprietor,  who  pleaded  guilty  and  paid  fine. 

No.  383.— Separate  closet  for  females  ordered. 

No.  396.— Ordered  automatic  gates  for  elevator. 

No.  405.— Ordered  separate  closet  for  female  employ^. 

No.  415.— Ordered  automatic  gates  for  elevator  in  press  room. 

No.  430.— Ordered  belt  and  pulley  on  water  motor  guarded. 

No.  433.— Ordered  trap  doors  for  two  elevators,  one  in  mill  and  one  in  stove  room, 
main  line  shaft  in  wheel  room  boxed  in,  and  guard  for  vertical  shaft 
from  water  wheel. 

No.  445.— Separate  closet  for  females  ordered. 

No.  447. — Ordered  equalizer  saws  guarded  on  side. 

No.  450.— Ordered  automatic  gates  for  elevator,  and  one  fire  escape  on  north  side  of 
factory  from  second  and  third  windows  of  third  floor  to  roof  of  engine 
room. 

No.  463.— Ordered  main  drive  wheel  in  engine  room  guarded  on  side  next  to  belt. 

No.  467.— Ordered  main  belt  in  saw  room  guarded,  and  guard  on  side  of  equalizer 
saw  in  heading  mill,  and  the  children  who  were  employed  under  14 
years  of  age  discharged.  Afterwards  prosecuted  firm  for  non-compliance 
with  order. 

No.  472.— Ordered  set  screws  on  line  shaft  guard. 

No.  474.— Ordered  vertical  water  wheel  shaft  on  first  floor  guarded. 

No.  476.— Ordered  automatic  gates  for  elevator  in  paint  shop,  and  guard  on  side  of 
fly  wheel  in  engine  room. 

No.  479.— Ordered  the  children  under  14  years  of  age  discharged.  Commenced  action 
against  the  company  August  19. 

No.  480.— Ordered  pulley  and  belt  from  line  shaft  to  brick  machine  No.  1  guarded. 

No.  482.— Ordered  line  shaft  in  lower  part  of  mill  guarded  on  east  end. 
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No.  485.— Separate  closet  for  female  employes  ordered. 

No.  491.— Ordered  a  separate  closet  for  females,  guard  on  side  of  fly  wheel  of  engine 
and  balance  wheel  of  Job  press  guarded. 

No.  493.— Ordered  handrails  on  stairs  to  composing  room. 

No.  498.— Ordered  handrails  on  stairs. 

No.  503.— Ordered  cogs  and  side  belt  of  planer  in  wood  shop  guarded. 

No.  508.— Ordered  trap  doors  for  elevator,  and  railing  on  side  of  opening. 

No.  533.— Ordered  linC' shaft  In  lower  part  of  mill  guarded. 

No.  534.— Separate  closet  for  female  employes  ordered. 

No.  550.— Ordered  automatic  trap  door  for  elevator  openings  and  guard  on  side  of 
main  belt  in  engine  room. 

No.  561.— Automatic  gates  for  elevator  ordered. 

No.  571.— Ordered  automatic  trap  door  for  elevator. 

No.  595.— Automatic  gates  for  elevator  ordered. 

No.  602.— Ordered  main  belt  from  line  shaft  to  incandescent  machine  boxed  in. 


ACCIDENTS    REPORTED    DURING    TEAR. 


DISTRICT     NO.     2. 


[The  number  refers  to  the  inspection  nnmber  in  table.] 

No.  5.— November  1,  1896.  Sam  Wood,  age  28,  married,  in  the  employ  of  Hastings. 
Table  Co.,  Hastings,  lost  two  lingers  on  left  hand  through  his  own  care- 
lessnss.  Was  disabled  five  weeks,  and  did  not  receive  wages  during  time 
disabled. 

No.  43.— January  30,  1896.— George  Mabons,  age  21,  married,  employed  as  engineer, 
by  Angell  Bros.,  Battle  Creek,  lost  two  fingers  on  the  left  hand  in  planer,, 
by  carelessness.  Did  not  receive  wages  during  time  disabled. 

No.  77.— January  28,  1896.  S.  Crane,  age  45,  married,  employed  on  rip  saw,  by 
Spencer  &  Barnes,  Benton  Harbor,  lost  the  ends  of  two  fingers  on  right 
hand  in  reaching  across  the  saw  to  remove  a  sliver.  He  received  a  bene- 
fit in  the  form  of  a  donation.  The  saw  is  provided  with  splitter  which  is 
considered  a  sufllcient  guard. 

« 

No.  122.— December  18,  1896.  A.  J.  Crandall,  age  50,  married,  foreman,  employed  by 
'  Kalamazoo  Sled  Co.,  Kalamazoo,  caught  his  hand  in  shaper  and  lost  one 
finger.   Was  paid  during  time  disabled.   There  is  no  way  of  thoroughly 
guarding  the  shaper. 

No.  123.-nJanuary,  1896.  H.  Scott,  age  25,  single,  machinist,  in  the  employ  of  Kala- 
mazoo Boiler  &  Engine  Works,  Kalamazoo,  caught  hand  under  lever  of 
lathe  and  crushed  two  fingers.  Was  disabled  five  weeks,  and  received  no 
wages  during  time  disabled.  There  is  no  way  of  guarding  the  place 
where  he  was  caught 

No.  180.— Dec.,  1895.  Reno  Elson,  age  35,  married,  employed  on  drill  press,  by 
Lee  &  Porter,  Buchanan,  caught  his  hand  in  cog  gearings  on  press  and 
crushed  forefinger  on  left  hand.  Was  disabled  two  weeks  and  received 
wages  during  time  disabled. 

No.  189.— Jan.  7,  1896.  Frank  Wright,  age  17,  engineer,  employed  by  Comstock 
Mfg.  Co.,  Comstock,  killed,  by  being  caught  on  unprotected  jack  shaft 
of  engine. 

No.  193.— Feb.,  1896.  George  Hof acker,  age  30,  married,  paper  cutter,  in  the  employ 
of  Bardeeu  Paper  Co.,  caught  his  right  hand  under  paper  knife  and 
lost  two  fingera.  Was  disabled  four  weeks,  and  received  insurance. 
There  is  no  way  to  guard  the  knife  on  which  he  was  caught. 

No.  205.— Dec,  1896.  Fred  Minore,  age  30,  single,  peeler  In  the  employ  of  U.  S. 
Baking  Co.,  Lansing,  caught  his  right  hand  under  knife  of  cutter 
machine  and  lost  two  fingers.  Was  disabled  six  weeks,  and  received  no 
wages  during  time  disabled.  This  man  was  injured  through  his  own 
carelessness.    There  is  no  way  to  guard  the  machine  thoroughly. 
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No.  212.— March  23,  1896.  E.  G.  Bailey,  age  30,  married,  proprietor  of  Troy  liaun- 
dry,  Lansing,  caught  on  line  shaft  while  tightening  a  box  when  In 
motion,  badly  bruised.  Was  not  disabled.  The  shaft  is  over  head  and 
does  not  need  guards. 

No.  222.— Jan.  10, 1896.  John  A.  Underbill,  age  49,  married,  a  shaper  in  the  employ 
of  W.  H.  Rlckard,  Lansing,  lost  two  Angers  on  left  hand.  Received 
wages  during  time  disabled. 

• 

No.  227.— Sept.  9,  1896.  Fred  Clark,  age  26,  married,  employed  on  tenon  machine 
for  Potter  Mfg.  Co.,  Lansing,  crushed  his  hand  while  changing  belt 
when  machine  was  in  motion.  Was  disabled  three  months,  and  received 
insurance. 

No.  238.— Feb.  20,  1896.  L.  Lynn,  age  55,  man-led,  slab  sawyer,  in  employ  of  Lan- 
sing Spoke  Co.,  Lansing,  caught  his  right  hand  on  saw  and  lost  one 
finger.  Was  disabled  six  weeks.  This  man  was  injured  through  his 
own  carelessness,  as  the  saw  was  well  guarded  and  on  a  table. 

No.  301.— Feb.  1,  1896.  William  HoUon,  age  32,  married,  employed  on  rip  saw,  for 
Page  Bros.  Buggy  Co.,  Marshall,  lost  his  forefinger  on  right  hand 
through  carelessness.  Was  disabled  two  weeks,  and  did  not  receive 
wages  while  disabled. 

No.  358.— Two  accidents  were  reported  from  this  factory,  but  the  particulars  were 
not  written  up. 

No.  418.— April  21,  1896.  Frank  Block,  age  19,  chore  boy,  employed  by  the  Scharf 
Tag  &  Label  Co.,  Ypsilanti,  was  killed  by  being  caught  on  line  shaft 
next  to  ceiling.  Burial  expenses  paid  by  company.  The  machine  was 
provided  with  loose  pulleys,  but  the  boy  was  upon  a  box  next  to  the 
shaft  for  some  unknown  purpose. 


THIED   DISTEICT. 


I^.  C.  J?'.  HINTZ,  '  Devuiy  Intpector. 
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SUMMAET    .OF    WOEK    IN    THIRD   INSPECTION 

DISTRICT. 


Office  of  Dhputt  Inspector,    ) 
Or<md  Bapids,  November  28, 1896.  J 

• 

Hon.  C.  H.  Morsb,  Commissioner  of  Labor ^  Lansing ^  Mich.: 

Deau  Sir — In  compliance  with  your  instructions^  I  herewith  hand  you 
a  report  of  my  work  as  Deputy  Inspector  of  the  3d  district  since  the 
law  went  into  effect,  September  1, 1893,  and  a  brief  statement  of  my  work 
for  1896: 


1888. 

1894. 

1895. 

1896. 

i 

u 

o 

1 

Pi 

a 

o 
O 

1 
1 

O 

•i 

Oi 

1 

1 

•2 

o 

■ 
OI 

=3 

i 

u 

•2 

o 

•8 

1 

Children  under  14  discharged - 

8 
81 
22 
89 
69 
18 
32 

12 
10 

8 
18 
10 
18 
42 
U 
11 

8 

7 

128 

16 
39 
18 
80 
90 
5 
83 

24 

15 

16 
19 
12 
42 
89 
4 
14 

16 
10 

40 
51 
17 
50 
121 
2 
15 

16 
18 

40 
31 
11 
17 
43 
2 
8 

10 
10 

20 

42 

9 

40 

106 

"*i9* 

16 
10 

20 

Elevators  guarded  and  reimlred -- 

Fire  escapes --... __ 

4 

Hand  rails  and  other  stair  protection 

84 

Ouards  for  belts,  coats,  saws,  set  screws,  etc.  .. 

9l 

Doors  changed  to  swing  outward .^ 

Blower  sysiems  and  extensions -T. 

id 

New  closets,  separate  closets  and  better  sanitary 
conditions 

18 

Miscellaneous  orders ... 

8 

Totals 

841 

819 

170 

829 

167 

261 

191 

Factories  inspected  in  1893 
Factories  revisited  in  1893. 
Factories  inspected  in  1894 
Factories  revisited  in  1894. 
Factories  inspected  in  1895. 
Factories  revisited  in  1895. 


583 
100 
935 
238 
726 
401 
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Factories  inspected  in  1896 725 

Factories  revisited  in  1896 266 

Whole  number  of  inspections  since  Sept.  1,  1893 2,969 

Whole  number  of  revisits  since  Sept.  1,  1893 1,005 

Whole  number  of  changes  ordered  since  Sept.  1,  1893 '.  1,146 

Whole  number  of  compliances  reported  since  Sept.  1,  1893 650 

The  great  hindrance  to  the  work  of  1896  has  been  the  depression  in 
business,  and  consequently  quite  a  number  of  the  most  expensive 
changes  have  not  been  complied  with,  and  in  a  number  of  these  it  was 
difficult  to  enforce  our  order  as  the  factories  were  running  only  a  part 
of  the  time.  As  the  work  of  the  factory  inspector  is  being  now  fully 
understood  and  recognized  it  grows  less  diflicult  every  year,  and  manu- 
facturers that  have  built  new  factories  are  complying  with  the  law  with- 
out having  their  attention  called  to  the  same  in  a  large  number  of  cases, 
but  still  the  vigilant  eye  of  the  State  must  be  kept  on  all  factories,  as 
there  are  always  changes  being  made,  and  especially  where  children  are 

employed. 

In  only  one  case  have  I  been  obliged  to  resort  to  the  law,  and  in  this 

case  the  defendant  pleaded  guilty  and  complied  at  once,  and  in  several 
other  cases  the  aid  of  prosecuting  attorneys  have  been  called  and  com- 
pliances have  followed  without  bringing  the  cases  into  court. 

I  have  reported  53  accidents  during  the  year,  a  majority  of  which 
were  sustained  by  operatives  of  wood  working  machinery,  which  is  gen- 
erally considered  the  most  dangerous  to  life  and  limb.  Upon  investiga- 
tion as  to  the  causes  of  these  accidents  I  have  found  the  largest  part  of 
them  were  caused  by  carelessness,  or  were  wholly  unavoidable.  In  only 
a  few  cases  could  they  have  been  avoided  by  the  employment  of  proper 
safeguards. 

I  am  confident  that  with  a  return  of  prosperity  to  the  manufacturing 
interests  of  the  State,  the  laws  sought  to  be  enforced  by  this  bureau  will 
be  more  readily  complied  with,  especially  such  as  involve  the  expendi- 
ture of  money.  At  the  same  time  I  am  as  confident  the  work  of  the  fac- 
tory inspectors  will  be  increased  and  the  necessity  for  their  constant 
vigilance  will  be  enlarged. 

^^    Respectfully  submitted, 

LOUIS  C.  F.  HINTZ, 

Deputy  Inspector, 
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TABLE  No.  8.— 
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1 

o 

1 

Location. 

Name  of  establisbment. 

What  goods  manufac- 
tured, handled 
or  sold. 
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Jan.  20 
"     20 
"     20 
"     20 
••     20 

"     20 

"     21 
**     21 
"     21 
"     21 

"     21 
'*     21 
"     22 
"     22 
"      22 

"     22 

"     23 
"     23 
"     28 
"     2d 

'•     28 
"     28 
•*     28 
*'      27 
*»      27 
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F.  Ranlville 

Belting  and  fly  netting.. 

Coffee  and  spices 

Shirts,  collars  and  cuffs 
Machinery  and  repairs. 
Furniture  ornaments... 

Ivory  A  bone  tur.A  carv. 
Brnk  books  A  book  bind 
Job  printing 

run. 
tt 

kt 

tt 

It 

Ik 
tk 
It 
k< 
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t< 
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full 

2 

Mlcblgan  Spice  Oo. 

•% 

8 

Kelly  BhirtOo 

4i 

4 
6 

Valley  City  Macbine  Works  .    . . 
Grand  Elapids  Wood  Garvinff  Co. 

Clark  &  Peterlein 

kk 

7 

Barlow  Bros. - 

•  1 

8 

Loomis  A  Onderdonk 

k« 

9 

Cbas.  A.  Ooye 

Tents  and  awnings 

Job  printing 

»k 

10 

E.  D.  Faller. 

t% 

11 

F.L.  Noble 

Grand  Rapids  Printing  Co 

Hlrtb,  Kranse  A  Co 

Photographs 

tk 

12 

Job  printing 

%% 

18 

Shoe  uppers 

Lithograph  A  book  bind 
Elec.  power  and  repairs 

Furniture 

a« 

14 
16 

1A 

Grand  Rapids  Litbograpbing  Co. 
Consolidated  Street  Ky.  Co 

Nelson-Matter  Famiture  Co 

Josiab  J.  Btggs.. 

•  k 
kk 

17 

Upholstered  goods 

Newspaper 

part 
fall 

18 

Free  Coins«re  Independent 

Batterwortb  A  Lowe 

19 

Machinery 

part 

20 

Peninsular  Brass  Co 

Mneller  &  Stack  Co 

Brass  casUngs 

full 

21 

Upholstered  furniture.. 
Showcases  and  up.  fur.. 

Photographs 

Gas  eng^s  and  launches. 
Cash  registers 

44 

22 

Heyman  &  Co. 

4* 

28 
24 
26 

E.J.  Hamilton 

Monitor  Vajpor  Eng.  and  Pow.  Co. 
Cbampion  Oasb  Register  Co 

J.  J.  Koke  ACo 

part 
full 

1 
261      f      27 

Fishing  rods. 

part 

27      "     27 

Dygert  Printing  Co 

Job  printing....... 

full 

28      *'      27 

Jas.  A.  Anderson  &  Oo....... 

Furniture  omamentfi... 
Vapor  stoves 

29 

••      28 
"     28 

"      28 
*'      28 
»*      29 
*'      29 
"      29 

"      29 
"      29 
"      29 
»*      80 
"      80 

"      30 
"      80 
*«      80 
"      81 
**      81 

Feb.    1 
1 

Mlcblgan  Vapor  Stove  Co 

Blssell  Carpet  Sweeper  Co 

A.  Leitelt  Iron  Works 

HO 

Carpet  sweepers 

81 

Machinery  and  boilers.. 

Button  fasteners 

Electrotype 

82 
88 

EUiottA  Button  Fastener  Co..  .. 
Grand  Rapids  Electrotype  Co.... 
Peninsular  Brass  Co. 

i* 

84 

Brass  finish,  and  plating 
Trunks  and  valises 

Bread  and  pastry 

Cigars. 

86 

Groekopf  Bros 

8A 

Union  Bakery 

87 

Grand  Rapids  Cigar  Co 

88 
89 

New  England  Furniture  Co 

Valley  City  Milling  Co 

Furniture 

FJour  and  feed.. 

-  * 

40 

Globe  Mills '.'.'.. 

tt       ti       tt 

41 

Grand  Rapids  Edge  Tool  Works 
Go(!>ben  Sweeper  (Jo 

Edge  tools 

-  - 

42 

Carpet  sweepers. 

Spe.  mach.  A  bicy.  seat» 
Furniture  &  bicycle  rims 
Furniture  and  baskets.. 

Laundry  work 

48 

Alexandnr  Dodds 

44 

45 

Berkey  &  Gay  Furniture  Co 

Z.  E.  Allen 

48 

Millard  Steam  Laundry 

47 

Fiebig  Wagon  Co 

Wagons  and  repairs 

Forniture 

48      •*       1 

Royal  Furniture  Co 

49,      *•        1 

G.  R.  Blow  Pipe  and  Dast  Ar.  Co. 
F.  LettellerA  Co 

Blowpipes,  etc 

Dart: 

60     *'      a 

General  wood  work 

4> 
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District  No.  S. 


L,  C.  F.  HintZj  Depuiy  Irupeetar, 
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21 
22 
28 
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*  144  honrs-mnnlng  day  and  nltcht. 

t  This  Includes  the  nay  roll  of  the  Globe  and  Model  Mills  which  are  ran  by  the  same  company. 

X  Indaded  in  pay  roll  of  Valley  City  Milling  Co. 

S  Permit  glyen  by  inspector.  ||  None  required. 
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Grand  Rapids 

44 


41 

44 

44 

44 
44 
44 
44 
44 

44 
»« 
4f 
44 
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44 
44 

44 

4t 
44 

44 
4f 
44 
4t 
14 

44 
44 
44 
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41 

44 
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44 
44 

44 

4t 
44 
44 
44 
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4( 
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44 

44 
«4 
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44 
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Name  of  eetabllshment. 


AintzGas  EnidneCo 

Union  Foundry  Co 

Christenson  BHklngOo. 

Paine  Bedding  Co. 

H.  N.  Hall  Cabinet  Co 

A.  A.  Greil 

Chappell  A  Telsrow 

Ryan  Rattan  Chair  Co. 

Priestley  Wagon  A  Sleigh  Co. . 
Grand  Rapids  Piano  Case  Co  .. 

Oriel  Cabinet  Co 

Hoeheke  A  Co. 

Central  Boiler  Works 

Wad  dell  MannfactnrlDg  Co 

Chicago  Lanndry 

Hill  Domestic  Bakery 

Dapree&  Hewitt 

Dale  A  Brethom 

Michigan  KarrelCo 

I.  LbQaimby 

Grand  Rapids  Chair  Co 

F.  L.  Noble 

A.  Tn«ch 

C.  G.  Baisch 

C.  A.  ticheafler 

F.  W.  Emmer 

*Grand  Rapids  Brewing  Co 

John  J  Bllckle 

John  E.  Keniiing  A  Co 

Paul  Elfert 

DaTid  Forbes 

BAymour  &  Mnir  Printing  Co,.. 

Vrijheids  Bauier 

New  York  Bi^cuit  Co. 

Practical  Farmer  Co 

West  Michigan  Printing  Co 

Hodeiack  ft  vaoselow 

F.  Van  Driele  A  Co. 

U.  8.CigHrro 

Weatherly  ft  Pnlte 

Grand  Rapids  Democrat. 

De  Standard  

Keynders  Printing  Co 

The  Workman 

TheGermania 

A.  J.  Tucker 

H««rman  A.  Toren 

Kuppenheimer  Broe.. 

Whit©  Printing  Co 

Grand  Rapids  Corset  Co.. 


What  goods  manufac- 
tured, handled 
or  sold. 


Gas  engines  ft  launches 
brass  and  iron  castings. 

Crackers  and  cakes 

Upholstered   furniture, 

bedding,  etc. 
Furniture 

Cisterns,  casks  and  kegs 
Soap,  bluing  &  ammonia 

Rattan  goods 

Sleighs  and  screens 

Piano  cases 

Famiture 

rtorted  rags 

BoUers,  etc 

Furniture  ornaments  ... 
Laundry  work 

Bread  and  pastry 

Lumber,  boxes  and  in- 
terior linish. 

Excelsior 

Bent  and  rim  works 

Organ  stock,  etc 

Furniture 

Photographs 
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Name  of  eBtabllshment. 


J.  Wllhelm  &Co 

H.  Schneider  Co 

Samnel  Sharpeteen , 

Oardioer  &  Baxter 

Mloh.  Cyclist  PnbliBhing  Co 

O.  Zwingeberg. 

U.G.Clark 

Grand  Rapids  Cloth  Casket  Co... 

E.  J.  Herriok 

Scott  Bros 

John  Ctunmings 

A.  J.  Brown  &  Co 

Alaska  Fnr  Co 

Chas.  £.  Heath 

Evening  Press 

Stanton  Printing  Co 

Reed  EngrayingGo 

P.  Joe  Lamb 

R.  T.  Kmsey 

Rindge,  Ealmbach  &  Co 

P.  J.  Soknp 

Tisoh  Bros 

Antomatic  Cycle  Seat  Co... 

Grand  Rapids  Enittins  Co 

Grand  Rapids  Paper  Box  Co 

Mich.  Iron  Works 

DeLoDg&  Barstow 

A.  Hirth  &8on 

Ideal  Clothing  Co 

Jennings  A  Smith 

W.  C.  Hopson  &  Co 

Grand  Rapids  Herald 

VaL  City  Engraving  &  Print.  Co 

Stndley  <ft  Barkley 

Spring  &  Co 

Foster,  Stevens  &  Co 

Edward  Strnensee  Co 

Gd.  Rps.  Paint  &  Wood  Fin  Co.. 
Wm.  A.  Berkey  Pnrnitnre  Co.... 
Arthnr  Wood  Carriage  Co. 

P.J.  Everhart 

A.  Hanish 

John  P.  Platte 

Tradesman  Co 

Grand  Rapids  Refriirerator  Co... 

Edison  Light  Co 

Hazeltine  &  Perkins  Dmg  Co.... 

Vojght  Herpolshelmer  &  Co 

J.  W.  York  &  Son 

A.  E.  Brooks  &  Co 
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tnred,  handled 

or  sold. 


Shoes  and  shoe  uppers.. 

Cigars 

Photographs 

Shirts  and  laundry  w*k. 
Printed  matter 


Pur  garments 

Printed  matter 

Caskets 

Confectionery 

Bread  and  pastry. 


Carriages 

Seeds 

Fur  garments 
PhotographSw. 
Newspaper.... 


Printed  matter 
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Paper  boxes 
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Sheet  metal  work 

Cut  stone 

Pants,  shirts  &  overalls 
Extracts,  perfumes,  etc. 
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Newspaper. 

Engraving  and  printing 
Belting 

Dresse8,carp*t8  &  shades 

Sheet  metal  work,  etc... 

Harnesses 

Paints,  etc 

Furniture 

Carriages  and  buggies.. 

Saws 

Harnesses  and  trunks.. 
Umbrellas  and  parasols 
Engraving  and  painting 
Refrigerators 


Electricity 

Drugs  

Overalls,  carp.  &  shades 

Musical  instruments 

Confectionery 
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Name  of  eetabliuhment. 


C.  Bakker 

Patnam  Candy  Co 

Dean  Printing  Co 

J.  Oiiilver  &  Oo 

Grand  Rapids  EofirraWng  Co.... 

• 

Miller  Furnace  Co 

Charles  Dawson 

Hensen  &  Johnson 

Chas.  Hoffman 

Enterprise  Neckwear  Co. 

Rookns  Printioff  Honse 

(-trand  Rapids  Shirt  Factory. ... 
VanDenberg  ManafactnringCo, 

James  McGregor 

A.  8.  Davis  Co 

Langereis  A  DeKoning 

Geo.  G.  Bteketee 

G(i.  Rapids  Wooden  Shoe  Factory 

Michigan  Brash  Co 

James  Stewart. 

Grand  Rapids  RngCo 

Valley  City  Shirt  factory 

F.  L.  Blake 

G.J.  Johnson 

Jeltes^  Dregge  A  Go. 

Wm.  BrammelerA  Sons 

American  Steam  Lanndry 

Cycloid  Cycle  Oo 

Grand  Rapids  Monument  Co. 

Heth  Bros 

Wm.  H.  Gibson 

Patterson  Furnace  Go 

Mich.  Fire  Ladder  A  Engine  Co.. 

Granite  Pressed  Brick  Oo 

C.H.  Fields 

Rowson  Bros.  A  Co 

E.  D.  Oaswell 

Gd.  Rapids  Pack*g  A  Provis*n  Oo. 
Constantine  Morton 

G.  R.  <ft  L  R.  R.  Oar  Shops 

Vulcan  Iron  Works 

Standard  Cabinet  Oo 

Oreo.  R.  Reeves 

S  P.  Swartz 

H.  Rademaker  A  Sons 

Central  Furniture  Oo 

Rligh  Furniture  Co 

Sligh  Bicycle  Co 

Watson  &  Frost 

Jacob  Keelman 


What  goods  manufac- 
tured, handled 
or  sold? 


Clothing 

Confectionery.. 

Printed  matter , 

Bookbinding 

Engraving  and  etching 

Furnaces , 

Carriages  and  repairs. 

Printed  matter , 

Bread,  pastry  A  confec 
Neckwear 

Printed  matter 

Hhirtt),  collars  and  cufl^ 

Htrnesses 

Cleaning  and  dyeing 

Cigars 

Printed  matter 

Patent  medicine 

Wooden  shoes 

Brushes 

Cigars 

Carpets  and  rugs 

Shirts  and  shirtwaists.. 

Bread  and  cakes 

Cigars 

General  woodwork 

Tinware  A  sorted  rags.. 
Laun.  w*k  A  carpet  cL.. 

Bicycles 

Monuments 

Sheet  metal  A  maoh.  w  *k 

Monuments 

Furnaces. 

Fire  aoparatus 

Pressed  brick 

Sand  brick 

General  woodwork 

Feed 

Smoked  ft  salted  meats. 

Dressed  lumber 

Locomotive  A  car  rep... 

R.  R.  castings 

Tables,  etc 

Maple  flooring,  etc 

General  woodwork 

Croquet  sets  and  bats... 

Tables,  desks,  etc 

Furniture. 

BicFcles 

Feed 

DreeH*d  lumber  A  shing. 
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Name  of  establishment. 


Henry  Kortlander 

Palace  Htenm  Lanndry 

C.  W.  Fox  A  Co 

Orand  Rapids  Tent  &  Owning  Co. 
Daniel  Lynch 

K.  Dykema  A  Son 
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L.  C,  F.  Hintz,  Deputy  Inspector. 
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1 144  bonn-mnnlnflT  day  and  night. 


t  Permit  given  by  inspector. 

§  None  rcQoired. 
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FACTORY  INSPECTION. 


Inspeotion  book  No.  7. 


TABLE  No,  8.— CoNTiiruBD.— 
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♦'     28 
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"     28 
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"     29 
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'*     29 

314 

"     29 
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'»     29 

816 

"     29 
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May    1 
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319 

380 

8IISI 

822 

828 

884 

886 
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827 

828 

329 

"      6 

880 

"      6 

881 

•*      6 
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*•      5 

88» 

"      5 
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*•      6 
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"      6 
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"       6 
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"       6 
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"       7 
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..       7 
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M         7 

346 

'*       8 

346 

"       8 

347 

"       8 

848 

'*       8 

849 

"       8 

360 

"     14 

Location. 


Grand  Rapids 


Grand  vi  lie 


Name  of  establishment. 


Nelson  A  Stringle 

Frank  Edge  &  Co. 

Powers  &  Casket  Go 

Grand  Rapids  Brush  Co 

H.  B.  Feather  Co 1 

M.  W.  Owens 

(3d.  Rapids  Faucy  E^mitnre  Co.. 

Crescent  Roller  Mills 

Hetterscheid  Mfg.  Co 

Earring  A  Attwood 

N.  Y.  Electroplating  A  Mfg.  Co.. 
Gd.  Rps.  Elct.  Light  A  Power  Co 
Gd.  Rapids  Clock  &  Mantel  Co... 

Aldine  Mfg.  Co 

Grand  Rapids  Marble  Co 

Wolverine  9pioe  Co 

Grand  RapidiB  Brass  Co 

Model  Mills 

Ocker  &  Ford  Mfg.  Co 

F.C.  Miller 

Qd.  Rps.  Carpet  Cleaning  W*kB.. 
Gd.  Rapids.  Gypsum  Marble  Co  . 

Friction  Set  works  Co. 

Phceulx  Furniture  Co 

Diamond  Wall  Plaster  Co 

H.  A.  Britt 

Chas.  Schmidt  ABros 

Cbas.  J.  Worfel 

F.  Hartmau  A  Co 

Henry  J.  Hartman 

Grand  Rapid«  Stave  Co 

stow  &  Davis  Farniture  Co 

Warren-Scharf  Asphalt  Co 

Heys,  Kirk  &  Muste 

Grand  Rapids  Cycle  Co 

Gd.  Rapids  Wheelbarrow  Co 

Gd.  Rds.  Mfg.  &  Implement  Co.. 

Klefer  &  Fecht  Co 

Wallin  Leather  Co 

W.T.  Bently 

Wm.  H.  Pettit 

0.&  W.  ThumCo 

Ornamental  Stamping  Works  ... 

Grand  Rapids  Seating  Co.. 

Valley  City  Dowel  Co 

Ball  Bros 

Grand  Rapids  Plaster  Co 

Diamond  Wall  Finish  Co 

Grand  Raoids  Gypsum  Co 

Gypsum  Plaster  aud  Stucco  Co.. 


What  goods  manufac- 
tured, handled 
or  sold. 


Files 

Saws 

Caskets 

Brushes 

Mat.,  springs  &  couches 

Photographs. 

Furniture 

Flour  and  feed 

Patterns 

Brass  goods 

Electroplating,  etc 

Electricity. 

Clock  cases  A  mantels. 

Grates 

Monuments. 

Baking  powder  A  spices 

Brass  goods. ...i^. 

Flour  and  feed 

G^eneral  woodwork.*... 
Lumber  and  boxes 

Clean  carpets 

Marble 

Saw  mill  machinery 

Furniture 

Plaster 

Bottled  beer 

Monuments  A  cut  stone 

Cigars 

Wagon  scales  A  machin. 
Castings 

Staves,  heading  &bbls.. 

Tables 

Paving  asphalt 

Cut  stone 

Bicycles 

Wheel  barrows 

Agriculture  implements 

Pulled  wool 

Sole  leather 

Barrels 

Baby  carriages  A  chairs 

Fly  paper 

Ornamental  metal  w^ks 
School  furniture,  etc.... 
Dowels  and  moldings... 

Ornamental  glass 

Plaster  and  btucco 

Wall  Pnish 

Piaster  and  stucco 


^ 

« 

B 

•M 

t 

i. 

u 

o 

a 

0 

<*- 

VI 

«i 

■*» 

r-^ 

2 

s 

u 

» 

O 

bn 

m 

a 

a 

a 

a 

a 

a 
p 

s 

oi 

run. 

full 

»i 

ii 

ii 

'Ik 

(» 

ii 

k( 

tt 

fi 

ii 

»t 

ii 

.( 

Ii 

t* 

ii 

<« 

it 

ti 

i( 

<« 

ti 

(« 

ii 

t« 

ii 

Ii 

it 

ii 

ih 

(« 

ii 

tt 

«i 

tk 

It 

tt 

part 

ii 

full 

idle 

•  WW  w*^ 

run. 

part 
tuU 

it 

idle 

run. 

full 

ti 

it 

ii 

It 

i( 

ii 

Ii 

it 

11 

ti 

ii 

«l 

Idle 

run. 

fuU 

Ii 

ii 

II 

it 

ii 

it 

II 

»i 

II 

Ii 

II 

Ii 

It 

it 

II 

Ii 

Ii 

11 

II 

ii 

ii 

part 

ii 

fuU 

ii 

part 

ki 

fuU 

idle 

run. 

full 

FOURTH  ANNUAL  REPORT. 


129 


DiBtriet  No.  3. 


L,  C,  F,  Hintz,  Deputy  Inspector, 
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^144  hoara-nmntng  nUcht  and  day.  f  Inclnded  in  pay  roll  of  Valley  City  Milling  Co.  t^one  required. 
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FACTORY  INSPECTION. 


Inspection  book  No.  8. 


TABLE  No*  8.— CoNTiNuxD. — 
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II 

II 

11 

II 

Grand  Haven 


Ferrysbniv.. . 
Hpring  Lake. 


Name  of  eetabUshment. 


Loren  Day  Estate 

Jenlson  Mills 

Jenison  Saw  Mill 

Jenlson  Mannfactnring  Go. 
C.  De Young  A  Bro 


Little  Wonder  Mills 

Unity  EloUer  Mills 

Zeeland  FnmitareOo 

Zeeland  Brick  Ck> 

Holland  Carriage  A  Bend.  Wk*s 


C.  L.  King  A  Co 

West  Michigan  Seating  Go. 


West  Michigan  FnmitnreGo... 
Cappon  &  Bertsch  Leather  Co.. 
T.  Slagh  A  Co 


Holland  City  flteam  Lanndry. 

Geo.  Schoenith 

Buss  Machine  Co.... 

James  Hunt  ley 

Pboanlz  Planing  Mill 


De  Grondwet 

James  Bchoon  A  Hon. 

Alfred  Hunlley 

Holland  FnrcitureCo 

Walsh-DeRoo  Milling  Oo. 


Ottawa  Furniture  Co 

West  Michigan  Steam  Laundry.. 

Lake  Side  Furniture  Co 

A.  Van  Putten  A  Co 

Cappon  A  Bertsch  Leather  Oo. 
(North  Side). 

Holland  City  News 

H.  Van  Tongeren 

City  Mills , 

J  R.  Kleyn  Fstate 

City  Water  Wk.&  ElecLight  Sta. 

Grand  Haven  Leather  Co 

Ruby  Match  Co 

Challenge  Corn  Planter  Go 

Dake  Engine  Manufacturing  Co.. 
Archie  Campbell 


Sterling  Furniture  Go 

Silas  Kllbourn  A  Co 

American  Mirror  A  Glass  Bev.Go 
Grand  Haven  Electric  Light  Co.. 
Grand  Haven  Courier  Journal.. 


White  Laundry 

Grand  Haven  Steam  Laundry.... 

Grand  Haven  News  

Johnston  Bros 

Clinker  Boat  Manufacturing  Go. 


What  goods  manufac- 
tured, handled 
or  sold? 


Plaster  and  stucco 

Flour  and  feed 

Lumber  and  shingles. 

Railroad  supplies 

Gtoneral  woodwork 


Flour  and  feed. 
II        II      II 


Furniture. 

Brick 

Bent  woodwork. 


Baskets  A  butter  plates 

School  fum.  and  opera 

chairs. 

Furniture 

Harness  A  upper  leather 
General  woodwork 


Laundry  work 

Lager  beer 

Machinery 

(General  woodwork. 


11 


II 


Newspaper 

Sole  leather..... 

Machinery 

Fnrniiure 

Flour  and  feed. 


Furniture 

Laundry  work 

Screens 

Tubs  and  pails. 
:<fole  leather 


Printed  matter 

Cigars 

Flour  and  feed 

General  woodwork . 
Electricity 


i 

a 

a 
a 


Sole  leather 

Matches 

Corn  planters  A  ref rig*s 
Engines  and  machinery 
Castings 


Furniture 

Tube,  pails  and  kegs. 

Mirrors 

Electricity 

Printed  matter 


Laundry  work.. 

i(  II 


Printed  matter. 

Boilers,  etc 

Boats 


Idle 

ran. 

II 

idle 
run. 

II 
II 
II 
II 

idle 

run. 
idle 


run. 
II 

It 


II 
(I 
II 

idle 
run. 

II 

u 
II 

II 

II 

II 

II 
II 
II 

II 

II 
II 
II 
II 
II 

II 
li 
II 

M 

(I 

il 
tl 
t» 
It 

It 

II 
II 
It 
It 
(I 


§ 


o 


fall 


fall 

4» 

part 
fnU 

«4 


faU 


fall 

4t 

part 
fall 

44 

fTlU 

44 
44 
44 
44 

part 
fall 

44 
44 
44 

%t 

•  4 
44 
44 
44 

44 

44 
44 
4* 
t% 
44 


part 
full 

M 
44 
M 


4« 
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Dutriet  No.  3, 


L,  C.  F,  HintZf  Deputy  Inspeetor, 


TShonn-nmiilDff  overtime. 
144  hours-day  and  night  while  running . 
144  honrB-ranning  day  and  night. 
Rnn  when  light  is  needed. 


1  None  reqalred. 
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FACTORY  INSPECTION. 


Inspection  book  No.  9. 


TABLE  No.  8.— CoHTiwuKD.— 


i 

I 

a 
I 

I 

I, 

401 
408 
408 
404 
405 

406 
407 
408 
409 
410 

411 

412 
418 
414 
415 

416 
417 
418 
419 
4S0 

421 
402 
423 
424 
425 

426 
427 
428 
429 
430 

481 
488 
483 
481 
486 

486 
43? 
438 
489 
440 

441 
442 
448 
444 
445 

446 
447 

448 
449 

460 


g 

•a 

CO 


May  28 
•*  ?8 
••  27 
"     27 

•*     27 


it 


It 

ti 

tk 

it 


27 
27 
27 
27 
27 

28 

28 

28 
28 
88 

28 
28 
29 
29 
29 


tt 


2ti 

29 

"      29 

"     29 

Jnne  2 


»t 

1% 

It 
»t 

tt 
tt 
It 
11 
11 

II 
II 
II 
II 
II 

II 
II 
II 
II 
II 

II 

II 
II 
II 
tt 


2 
2 
2 
8 
8 

2 

8 
8 
8 
8 

8 
8 
8 
8 

4 


4 
6 
5 
5 
6 


Location. 


Spring  Lake. 
Fruliport-... 
Muskegon... 


It 


It 
11 
It 
It 
t» 

41 
II 

It 
II 
II 

11 
II 
II 
It 
II 

II 
It 
tt 
I. 
II 

tt 
II 
It 
li 
It 

ft 

It 
•  I 
II 
II 

II 
II 
It 
II 
It 

It 
l( 
It 
tt 
tt 

It 
II 

II 
II 
II 


Name  of  establishment 


Spring  Lake  Basket  Co 

Ii>pring  Lake  Iron  Co 

Cnase  Bros.  Piano  Co 

J.  Loescber  Tannery  Co 

Lakes.de  Manufacturing  Co. 

J.  E.  Strong 

Mc'Graft  Lumber  Co 

McUraft  Lumber  Co 

I're^cent  Manufacturing  Co. 
F.  B.  Pillsbury 


Hovey  A  McCraoken , 

W.  G.  Wat«on  &  Co 

MuBkegon  Brewing  Co 

Muskegon  Bottling  Works 
Muskegon  Railway  Co 


Stewart  Hartshorn  Co 

U.  S.  Baking  Co.,  Muskegon  br*cb 
The  P.  Hayuen  Saddlery  Hdw.Co. 

Lakeside  Iron  Co 

Muskegon  Boiler  Works  Co 


Barcus  Bros Saws 


Davies  Iron  Works. 
Thayer  Lumber  Co.,  No.  8^. 

Thayer  Lumber  Co 

F.  W.  Averlll.. 


Amazon  Hosiery  Co 

Watson  A  Fink 

Muskegon  Steam  Lrfinndry . 

Kodgers  Iron  Works 

Muskegon  Gas  Light  Co. ... 


Muskegon  Saw  Works... 
Peoples*  Steam  Laundry. 

John  Rohrig 

Scott  A  Vanderlaan 

Muskegon  Chronicle 


The  Morning  News 

Francis  Jiroch 

W.  W.  Andrews 

Muskegon  Book  Bindery... 
E.  H.  Steflord  Co 


Muskekon  Electric  Light  Co.. 

W.  R.  Jones 

Neal&  Alwin 

Muskegon  Milling  Co 

J.  A.  Cowao.. 


J.  Torrent  A  Co 

YevAA  Bloodgood 

D.  A.  Miner.. 

C.  A  W.  M.  R.  R.  Shops 
S.  S.  Watson  A  Co 


What  goods  manufac- 
tured, handled 
or  sold. 


Fruit  packages. 

Pig  iron 

Pianos , 

Leather 

Lumber 


Shingles 

Lumber 

Dres'd  lumb'r  A  shiogl's 

Nail  keg  stock 

Kindling  wood 


Lumber  and  lath 

Dressed  lunoiber,  etc.... 

Lager  beer 

r'arbonated  drinks 

Electricity  A  car  repairs 


Curtain  rollers 

Crackers  and  cakes 

Hame  woods 

Machinery 

BoUeiB,  etc 


3 

u 

O 
M 

a 

a 

a 

0 

OS 


Trucks 

Lumber  and  lath. 


it 


Cigars. 


Hos*y,  glores,  mlt^ns,  etc 

Cigars 

Laundry  work 

Saw  mill  machinery 

Gas  and  coke 


Saws 

Laundry  work 

Baked  goods 

Cigars 

Printed  matter  A  bind*g 


Printed  matter 

Cigars. 

Printed  matter 

Blank  books  and  bi  nding 
Ch.,  school  A  oiBce  fum. 


Electricity 

Lumber 

Flour  and  feed 
•I  •• 

Cigars 


Lumber 

Kindling  wood 

Shingles 

Locomotiye  A  car  repass 
Excelsior , 


run. 

*i 

It 
II 

idle 

run. 

idle 

run. 
It 

idle 

run. 

It 

II 

II 


ti 
It 
It 
II 
•t 


idle 

II 

run. 

It 

11 


II 
II 
II 
It 

II 

11 
It 
II 

II 
It 

II 
It 
tt 
It 
It 

II 
II 

41 
41 
tl 

idle 

14 

14 

ran. 
»« 


I 

& 


a 


(nil 

It 


4t 
41 


full 

■  *  « «•«• 

full 


full 

part 

full 
It 

44 

part 
full 

4C 

part 
fnU 


full 

44 
44 


part 
Kll 

44 

4% 
44 
4C 
44 

44 
•  4 
44 
4« 
44 


*4 
4ft 


part 
foil 


tail 
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Dittriet  No.  S.  L.  C.  F.  Bintx,  Deptily  Inapeetcr. 


t  lU  hoan-dar  ud  night,  while  roDnlDK-  **  Nods  rvqnlnd. 

i  Included  In  pk7  roll  ul  No.  tU.  ||  No  stated  Uac  allowed,  a 

I  tll.COI>-pay  roll  tor  both  mllla.  heataandar-    "- — "  - 
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FACTORY  INSPECTION. 


Inspection  book  No.  10. 


TABLE  No.  8.— CoNTiHUED. — 


i 


s 


I 

I 


461 
4fi8 
468 
464 
466 

466 

467 
468 
469 
460 

461 
463 
463 
464 
466 

466 
467 
468 
469 
470 

471 
472 
478 
474 
476 

476 

477 
478 
479 
480 

481 
482 
488 
484 
486 

486 

487 
488 
489 
490 

491 
492 
4P8 
494 
496 

496 
497 
498 
499 
600 


June 


6 
6 
6 
6 

8 

8 
8 
8 
8 
9 

9 
9 
9 
9 
9 

9 

9 

10 

10 

10 

10 
10 
10 
10 
10 

11 
11 
U 
11 
11 

11 
11 
11 
12 
12 

12 
12 

la 

12 
12 

18 
18 
18 
13 
13 


Location. 


Muskegon. 


It 

(I 

II 
i( 
*i 
II 
II 

«» 
11 


Mas.  Heights 


ti 

II 
II 
II 
ti 
I* 

II 
II 


N.  Maskegon 
II 


II 

Whitehall 

II 

II 
II 
II 

II 

11 

II 

Montague. 

11 

Shelhy.... 

It 

II 

Hart  ..I"" 
II 

Pentwater 

II 

II 
II 
II 

Fremont.. 

II 

II 
II 

II 


Name  of  establishment. 


The  Utility  Co 

Frank  CheeReman 

Langeland  Mfg.  Oo 

Palmer  Broe 

Maoroe  Mfg.  Co 

Sargent  Mfg.  Co 

Wm.  Heap 

McCracken  &  Hovey  Car.  Co. . . 
Mnskegon  VHller  Farnltnre  Co. 
Mnskegon  Chemical  Engine  Co. 

W.  F.  Wlselogel 

Mich.  Cnrled  Hair  Works 

Gray  Bros  Mfg.  Co 

£lectric  Alarm  Co 

Enterprise  Brass  Works 

Standard  Malleable  Iron  Oo 

Enterprise  Foundry  Co 

Shaw  Electric  Crane  Co 

Alaska  Refrigerator  Co 

Mich.  Washing  Machine  Co 

Kelly  Bros.  Mfg.  Co 

Morton  Mfg.  <  o 

Gow  &  ('ampbeli. 

Standard  Box  Shook  Co 

F.  Alberts  &  Co 

Eagle  Tanning  Co 

C.  E.  &  M.  B.  Covell 

Nnfer  Cedar  Co 

v..  E.  &  M.  B.  Covell 

Olsen  &  Yonngqnist 

Eriohson,  Steffee&  Co 

E.  M.  Rnggles 

Staples  &  Covell    

Montague  Ironworks.. 

Montagae  Ro'ler  Mills 

Shelby  Basket  Co 

Alexander  Paton 

J.  A.  Hnrrison 

Sanduakv  Mfg.  Co 

Hart  Cedar  Lumber  Co 

Pentwater  Bedstead  Co... 

Sands  &  Maxwell 

C\  H.  Chapman 

Peter  Labonta 

J.  Halstead 

Darling  Milling  Co 

•  ».  Gerl>er*s  Sons 

K.  Mulder 

Burns  &  Son 

Fremont  Mfg.  Co 


What  goods  manufac- 
tured, handled 
or  sold. 


Wood  novelties 

General  woodwork 

II  II 

II  II 

Dress,  lum.  St  box  shooks 

Hospital  supplies,  etc... 
Cloeet  seats  and  tanks.. 

Freight  cars 

Furniture 

Chemical  engines 

General  woodwork 

Curledhair^  fertlllcer8 

Folding  bath  tubs 

Elect,  special. &  bicycles 
Brass  castings 

Malleable  castings 

Gray  Iron  castings 

Electric  cranes 

Refrigerators 

Washing  machines 

Bank  &  office  furniture. 

Special  machinery 

Lumber _ 

Box  shooks 

Lumber 

Leather 

Lumber  and  lath 

Box  shooks 

Shingles     

Flour,  feed  and  lumber. 

Gener«d  woodwork 

Brick 

Lumber 

Boilers  and  engines 

Flour  and  feed 

Fruit  packages 

Lumber 

General  wood.  A  handles 
Lumber  and  dim*n  stock 
Lumber  and  shingles ... 

Furniture 

Lumb<)rand  shingles... 

Shingles        

General  woodwork 

Tables 

Flour  and  feed 

Sole  leather 

Lumber 

Geiieral  woodwork 

Furniture 


CW 

9 

a 

3 

t 

i 

M 

o 

^^ 

^H 

0 

«v. 

%^ 

«> 

«a 

w4 

.s 

»< 

9 

o 

M 

(« 

a 

a 

a 

a 

a 

0 

0 

e 

03 

«4 

run. 

full 

II 

II 

II 

It 

II 

II 

II 

II 

II 

(1 

II 

II 

idle 

run. 

full 

II 

II 

It 

part 

II 

fuU 

II 

11 

ii 

It 

II 

»« 

It 

II 

II 

•ft 

II 

It 

II 

II 

idle 

run. 

full 

II 

•1 

idle 

II 

run. 

fall 

II 

ti 

II 

•1 

11 

«• 

II 

(« 

II 

ti 

II 

41 

11 

t» 

II 

11 

II 

(t 

II 

C« 

11 

it 

idle 

run. 

full 

II 

4« 

II 

4% 

II 

part 

II 

fuU 

II 

44 

II 

44 

II 

44 

It 

«« 

II 

44 

II 

44 

II 

14 

idle 
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DMriet  No.  3.  L.  C.  F.  Hinte,  Deputy  Inspector, 
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FACTORY  INSPECTION. 


Inspeotion  book  No.  11. 


TABLE  ]fo.  8.— 


s 

1^ 

h 

o 

1 

I 

1 

V4 

o 

. 

•t^ 

o 

* 

% 

O 

fiOl 

Jane  18 

bOSt 

»i 

18 

im 

It 

18 

604 

(» 

18 

605 

It 

18 

606 

t» 

18 

607 

tt 

18 

608 

it 

18 

600 

»t 

19 

510 

(1 

19 

511 

It 

10 

512 

II 

20 

518 

t* 

20 

514^ 
516 

14 

20 

tt 

20 

616 

tl 

20 

617 

t» 

22 

618 

tl 

« 

519 

11 

22 

600 

It 

22 

681 

tt 

22 

5» 

!• 

22 

628 

»t 

22 

6M 

t. 

28 

525 

tt 

28 

626 

tt 

28 

627 

tl 

28 

528 

It 

28 

620 

it 

28 

58U 

tt 

28 

681 

<b 

28 

632 

(t 

24 

588 

II 

24 

584 

tt 

24 

585 

tt 

24 

686 

it 

84 

687 

tt 

24 

588 

t. 

24 

688 

tt 

24 

MO 

tt 

26 

541 

l« 

25 

M2 

tt 

25 

548 

II 

2S 

544 

tl 

25 

545 

It 

25 

546 

t» 

26 

547 

tt 

26 

548 

tt 

26 

549 

II 

26 

560 

It 

26 

Location. 


White  Cloud 

Keno 

t« 

11 

Sisson 

tt 
tt 

Otla 

Baldwin 

Ladington... 

It 
It 

u 
tt 

■  *  I 

It 

If 
It 
tt 

Battenvllle.. 
tt 

tt 

Ludiogton..'! 
It 

It 

II 

tt 

tl 
t« 

t. 

tt 

It 

tt 
tt 
tt 

•t 
tl 
tl 
tt 

SoottvIIle..'.!! 

tt 

Custer.  """! 
•t 

Stearns 

tt 

Newaygo .... 

Bailey  -..."." 

Sparta 

»t 


Name  of  eetabllAhment. 


Jamee  Cycle  Manufacturing  Co.. 

Richard  Oxford 

Horning  dc  Hart 

E.  T.  Lockerby 

SisBon  &  Lilley  Lumber  Co. 


Sisson  &  Lilley  Lumber  Co, 

Sieson  &  Lilley  Lumber  Co... 

Geo.  Buell 

Reed  City  Shingle  &  Lumber  Co. 
Percy  Salt  Works— No.  2 


Daneher  A  Melendy 

T.  R.  Lyon,  Agent 

Percy  Salt  Works— No.  1  „.. 

Ludington  Basket  Co , 

Ladington  Wooden  ware  Co. 


E.  F.  Rowe 

('artier  LamberCa 

Percy  «*alt  Works,  No.  8 

Batters  &  Pet  era  Salt  &  Lum.  Co. 
Butters  &  Peters  Salt  &  Lum.  Co. 

Mason  St  Oceana  R.  R.  Shops 

Ludington  Ulec.  L*t  A  Power  Co. 

Industrial  Iron  Works 

Tiedemann^  lingers 

Davies  Bros 


Ludington  Iron  Works 

Pere  Marquette  Lumber  Co. 
Pere  Marquette  Lumber  Co. 

M.  A.  Atr^ns 

Pierce  Manufacturing  Co.... 


LudiDffton  Milliog  Co 

Ludington  Democrat 

Dally  Mail 

Record  Prlntlog  &  Pub.  Co. 
Wm.  Kiesewalter 


Star  Steam  Laundry 

Ludington  Appeal 

Cartier  EnameliDg  Ca 

Ludington  Novelty  Works 
Newy  Formwell 


Almon  Goon 

English  A  Cantwell 

Custer  Manufacturing  Co. 

J.  8.  Stearns 

J.  S.  Stearns 


Converbe  Manufacturing  Co. 
Converse  Manufactaring  Co. 

*Britton  A  Lame 

Sparta  brick  and  Tile  Co..... 
Welch  Folding  Bed  Uo. 


What  goods  manufac- 
tured, handled 
or  sold. 


Bicycles 
Lumber. 


Lumber  and  shingles 
Lumber  and  lath 


Shingles 

Dressed  lumber 

Lumber  and  shingles., 
tl  t«  t« 

Salt ".; 


Lumber 

Lumber  and  lath .... 

Salt 

Fruit  packages 

Bowls,  bandies,  etc. 


Mops  A  wood  novelties. 
Lumber  and  shingles .. 

Salt 

Lumber  and  shingles.. 

Salt .: 


Locomotive  and  car  rep. 

Electricity 

Machinery 

General  wood  work 

Boilerp,  etc 


Machinery 

Lumber 

Salt 

General  woodwork. 
Brooms 


Flour  and  feed  . 
Printed  matter. 


tt 


It 


Feed 


Laund ry  work 

Printed  matter 

Wood  turning,  etc. 

Wood  novelties 

Lumber 


General  woodwork 

Lumber  and  staves 

Clothes  pins 

Lumber 

Dressed  lum.  &  dim.  8t*k 


General  woodwork 

Furniture 

Fruit  packages 

Brick  and  tile 

Folding  beds 


u 

o 

dS 

.a 

d 
a 

0 

(A 


run. 

idle 

ran. 
tl 

It 


tt 
tl 


•i 


idle 
run. 

•t 

tl 
tt 
tt 
tt 

tt 
tl 
It 
tt 
tt 

tt 
tl 
i« 

tt 

idle 

run. 
«t 

tl 

tl 

It 

t( 
t, 
tt 
tl 

tl 

tl 

tl 
It 

idle 
tl 


ran. 

idle 
II 

ran. 

hi 


t( 
tl 
tt 

idle 
run. 


a 

1 


d 
d 

0 


full 

■fuii" 

It 

tt 


tl 
It 

tt 


fuU 


t» 
It 


tt 
tt 


tt 


tt 
tt 


part 


fuU 


tl 
II 


part 

full 
tt 


tt 
tl 


It 

tt 


part 


part 


full 

It 


It 
tt 


fnU 


*  This  firm  has  Just  started  and  is  not  in  full  operation. 
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t  Ran  when  power  la  aeedad.  I  Inoladed  In  p«y  roll  ot  No.  MK. 

tlOShoara.  II  Not  all. 
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FACTORY  INSPECTION. 


Inspection  book  No.  12. 


TABLE  No.  8.— CoNTDfiiED.— 


i 

mi 

M 

O 

3 

1 

I 

^!] 

a> 

a 

a 

S! 

^ 

ISk 

o 

S 

6 

4 

2 

o 

551 

Aag.  10 

6J» 

••  10 

653 

"  11 

554 

*•  il 

555 

"  11 

5M 

"  11 

657 

'*  12 

558 

»•   12 

569 

"  12 

560 

"  12 

661 

u   12 

562 

"   12 

663 

'»   12 

664 

"   18 

666 

"   18 

566 

"   18 

667 

'*      13 

568 

"   13 

669 

*»   13 

570 

*♦   13 

571 

"   18 

578 

"   13 

578 

"   14 

674 

"   14 

576 

"   14 

576 

"   14 

577 

"   14 

578 

"   14 

579 

"   14 

580 

"   14 

681 

"   15 

68S 

"   16 

583 

*•   16 

584 

•*   16 

585 

"  15 

586 

"  15 

687 

"   15 

688 

"   15 

589 

"   15 

600 

•*   16 

501 

«   17 

602 

M    J7 

693 

"   17 

504 

"   18 

505 

"   18 

596 

"   18 

597 

*♦   19 

598 

"   19 

609 

"   19 

000 

"   19 

Location. 


Chlldsdale. 
Rockford .. 
Luther , 

Haakvilie.. 

Cadillac.II 
»• 

11 
•  I 
II 

II 

li 
II 
II 
II 

11 
II 
il 
11 

II 

(I 

Manton.... 
II 

II 

II 

Harrletta... 
II 

m  m  I 

tl 
•I 

Tama 

IC 

Meslok 

i« 

Sherman.... 
11 

Lake  Ann.. 

II 
Emjpire 

Honor 

CopemiBh... 

II 

NeBsenCity 


Name  of  establishment. 


H.  H.ChlWs 

Rockford  Veneer  Works 

James  Sterling 

K.  E.  CrandalF. 

J.  U.  <&  J.  A.  Haak 

w«  u.  &  J«  A.  fiaak.aa... ->>..^... 

P.  A.  DigKlDS&OO 

Oobbs  &  Mitchell-Mill  No.  1... 
Cobbs  &  Mitchell-MlU  No.  2... 
Haynes  Bros 

Cadillac  City  Roller  Mills 

Wilcox  Bros 

Lnmsdnn  A  Ward 

White  Star  Steam  Laundry 

Kybold  &  Clautsen 

Wm.  MoAdle  &  Co. 

CadillHC  Steam  Laundry 

^Vm>  Haves 

Cadillac  LJflrhtA  Water  Co".''.'. 

Cummer  &  Digglns— Mill  No.  1. 

Cummer  &  Diergins— Mill  No.  2, 

Cnmmer  Manufacturing  Co 

Blodgett,  Cummer  &  Difrglns  .. 
C.  M.  Ovlatt  Manufacturing  Co. 
Cadillac  Handle  Co 

Cadillac  Stave  Co 

Williams  Bros. 

A.  Oreen  &  Son 

O  C.  Kraft 

Truman  Bros 

H.  M.  Patrick 

P.  G.  Backel&Co 

Harrletta  Stave  Co 

HarrietU  Brick  Co.. 

Southern  Chemical  Co 

Mrs.  Mary  Bailey 

L.  V.  Tripp 

Smith  &8on 

F.  M.  Wheeler 

M.  J.  Claggett  &  Co 

KUon  &  Thompson 

Wm.  Habbeler 

Wm.  Habbeler 

Empire  Lumber  Co. 

Empire  Lumber  Co 

Ouelph  Patent  Cask  Co 

Franz  Krein 

Chapman  &  Sargent 

M.  T.  Crimmins 

Gard&  Hislop 


What  goods  manufac- 
tured, handled 
or  sold. 


Rtrawboaril  and  paper. 

Lumber  and  veneer 

It 

Shingles 

Lumber  and  dowels 

DimAnslon  stock 

Lumber  

Lumber  and  lath 

II  II      »i 

Dressed  lumber 

Flour  and  feed 

Brick 

Dimension  stock 

Laundry  work 

Cigars 

Machinery 

Laundry  work 

Boilers,  etc 

Electricity 

Lumber  and  lath 

II 

Interior  finish,  etc 

Dressed  lumber 

Fruit  packages 

Broom  handles 

Staves  and  heading 

Last  blocks 

Dresfted  lumber,  etc. ... 
Lumber 

Lumber  and  shingles. . 

Handles  and  shingles  . 

Lumber 

Staves  and  lumber 

Brick 

Alcohol  and  acetate  of 
lime. 

Lumber 

Broom  handles 

Lumber 

Lumber  and  t-hlngles... 
Staves  and  heading 

Lumber 

Ik 

Staves  and  heading 

Lumber 

Shingles 

Veneer 

Hames  and  trunk  slats. 

Bowls  and  trays 

Lumber  and  snlnglee... 
II 


(V. 


a 

*S 

c 
p 
03 


run. 

idle 

II 

11 
run. 

II 

Idle 

run. 
»t 

II 

II 

idle 
II 

run. 


II 
II 
II 
•  II 
•I 


»i 
i» 
II 
•I 

!• 

II 
II 
It 
1% 

idle 

il 
i» 
II 

run. 
ti 

idle 
II 

II 

run. 
II 

idle 


run. 
II 

idle 


run. 
II 

II 

It 

idle 


§ 


a 

a 
a 


full 


fuU 


fnU 
II 

11 


II 


full 
i« 


II 

II 


<i 
i» 
•k 
II 

1% 

•4 

II 
»l 


full 

II 


faU 


f^U 


faU 
t« 

4« 
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DUiriet  No.  3. 


L,  C.  F.  HintZt  Deputy  Irupector, 


1 

fl 
P 

0 

E 

• 

u 

& 

e 

1 

§ 
1 

« 

e 

>»* 

O 

1 

•d 

♦a 
4 

M 
I 

I 
t 

g 

* 

60 

00 

60 
00 
60 

60 

'* 
60 
48 

57 

60 

60 

* 

60 

60 
60 
60 
60 
60 

1 

a 

g 
1 

P 

40 
12 
12 
11 
24 

21 
87 
40 
67 
26 

7 

22 
20 

7 
16 

26 

7 
10 

9 
96 

95 

20 

67 

180 

60 

74 
28 
16 
32 

20 

18 
80 
20 
14 
28 

8 
10 
18 
20 
40 

14 
85 
46 
160 
80 

88 

82 

9 

7 
20 

No.  of  males  employed  at  date  of 
SS      .  inspection. 

No.  of  females  employed  at  date  of 
:         inspection. 

• 

1 

a 

& 

1 
t 

? 

> 

< 

No.  of  children  under  14  years  of 
age  employed. 

No.  of  children  between  the  age  of 
14  and  16  employed. 

Are  registers  kept  and  statements 
filed  of  children  employed  under  16 
years  of  age? 

No.  hr*s  males  under  18  and  females 
'  S        under  21  years  of  age  work  per  day? 

How  many  minutes  are  allowed  for 
S       dinner? 

:        Are  hoi -ting  shafts  and*  well  holes 
;  :          properly  inclosed  and  secured? 

Are  all  elevator  openings  properly 
;          guarded? 

1 

1 

1 

4 

2 

< 

•  es 

*<      Where  practicable,  do  doors  swing 
S        outward  or  slide? 

p      Are  doors  locked  or  bolted  during 
o        working  hours? 

Are  fire  escapes  provided  where  nec- 
essary and  with  suitable  openinsrs? 

*<      Are  shifters  used  in  throwing  belts, 
S        and  loose  pulleys  where  possible? 

;  p      Is  all  machinery,  vats,  pans,  etc., 
'  o        properly  guarded? 

:        Are  exhaust  fans  provided  for  carry- 
:          ing  off  dust  where  necessary? 

*^    1  Are  Huitable  wash  rooms  and  water 
S        closets  provided? 

:        Are  water  closets  for  females  sepa- 
:          rate  and  properly  screened? 

:        No.  of  accidents  since  last  inspec- 
:         tion. 

i 
t 

1 

1 

* 

$800 

t 

651 

60 

662 

60 

668 

60 

■ 

664 

60 

60 

24 

21 

M  9*  « 

'686 
680 

«  »a  « 

2 

yes 

10 
10 

60 
.60 

— 

— 

yes 

yes 

no 

t 
t 

yes 
<k 

no 

yes 

no 
tt 

««  «  • 

1 

665 
666 

60 

657 

flO 

40 
67 
18 

6 

1,700 

2,850 

600 

226 

10 
10 
10 

10 

60 
60 
60 

60 

.... 

.... 

yf? 

yes 

tk 

no 
k» 

t 

\ 

t 

it 

Ik 

yes 

ft 

tt 

yes 

yes 
tk 

tk 
tt 

mm^m 

*  «  •  • 

1 

558 

60 

569 

60 

660 

60 

— 

.... 

yes 

661 

60 

• 

662 

60 

668 

60 

3 
12 

16 
2 

4 

9 

06 

05 
18 
67 
127 
84 

88 

28 

7 

18 

8 
8 

•  «  » 

8 
■"8 

a  «  *  • 

100 
600 

660 
100 
200 
468 
8,263 

2,985 

600 

1,750 

10 
8 

9)i 

10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

60 
60 

60 
60 
60 
60 
60 

60 
*H) 
60 
60 
60 

60 
60 
60 
60 

yes 

»i 

ki 
<* 
*i 

ti 

u 
%k 
il 

no 
Ik 

(1 
kt 
ik 
ki 

kk 
ki 

•k 
kk 

kk 

(i 
kt 
kk 
tk 

t 
t 

t 

t 

+ 

yes 

yes 

.--. 

tt 
tt 
tt 
tt 
tt 

It 
kt 
ti 
tt 
tt 

ki 
tk 
tk 
tt 

no 
yes 

yes 

yes 

"""i 
.... 

564 

48 

666 

67 

60 

m  m^m 

•  »«  ■ 

— 

.-_- 

yes 

Ik 
tk 

kk 

•k 
Ik 

kk 
k» 

kk 

kf 
kk 
kt 

kt 

yes 

kk 
tt 

no 

yes 
kt 

It 

no 
yes 

t* 
ti 

it 
It 

«  ■  w  • 

«»«  • 

•  «  «  w 

yes 
'ki 

tk 

yes 
yes 

666 

567 

60 

• 

— 

— 

.... 

568 
569 

60 
60 

1 

•  a  «  > 

— 

»  M  »  » 

«  »  a  « 

no 
yes 

670 
671 

60 

I 

• 

672 

60 

578 

6U 
60 

2,600 
1,700 

2,000 

1,000 

235 

660 

6 

10 

no 

w  «  «  « 

••■• 

yes 

574 
676 

60  60 

t 

t 

t 

t 

576 

60  60 





577 

6060 

578 

60  «) 

679 

60 

00 

60 
60 

60 
60 

•  « 

60 

580 

60 

581 

60 

582 

60 

588 

60 

14 
23 



400 
1,000 

10 
10 

60 
60 

yes 

4» 

no 
kk 

t 
t 

yes 
tk 

yes 

kk 

— 

yes 
ti 

1 

584 

* 
60 

■  •        m 





-... 

yes 

586 

586 

60 

587 

60 

588 

60 

20 
80 



780 
1,800 

10 
10 

60 
60 

yes 

no 
kk 

t 

yes 

tt 

yes 
no 

.... 

'f.» 

•••• 

589 

60 

500 

60 

591 

60 

692 

60 

24 

160 

680 
6,000 

10 
10 

60 
60 

yes 

no 
ki 

t 

t 

yes 

4t 

ys» 

yes 

■  «  ■  • 

yes 
tk 

---- 

""l 

608 

60 



«  *■  » 

yes 

594 

60 

595 

60 

88 

20 

9 

6 

*  M«  * 

2,000 
760 
800 
200 

1 

8 

no 

10 
10 
10 
10 

60 
60 
60 

60 

yes 
k* 

no 

ki 

k» 
kk 

t 

t 

yes 

tt 

tk 
ti 

no 
yes 
no 
yes 

yes 

yes 
tk 

tt 

tt 

—  . 

596 

6060 

597 

6060 

596 

60 

60 

599 

60 

600 

"  1    "1 

*  144  hours-mnning  day  and  night. 


t  None  required. 
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FACTORY  INSPECTION. 


Inspection  book  No.  13. 


TABLE  No.  8.— CoNTiwuiD.— 


i 

r^ 

U 

o 

•B 

1 

1 

s 

s, 

«4 

w 

a 

0 

s 

^ 

-& 

« 

6 

2 

» 

p 

mi 

Ang.  10 

eo2 

•t 

10 

608 

*i 

10 

604 

»« 

10 

606 

14 

10 

606 

»» 

10 

607 

ik 

20 

608 

II 

20 

609 

li 

20 

610 

»t 

20 

611 

»« 

20 

618 

t* 

20 

618 

kt 

20 

614 

U 

20 

615 

u 

21 

616 

u 

21 

617 

»t 

31 

618 
610 

Sept 

.16 
15 

620 

M 

16 

1*21 

«t 

15 

622 

i% 

15 

628 

»« 

15 

624 

»l 

15 

626 

It 

15 

626 

II 

16 

627 

II 

16 

628 

t» 

16 

6S9 

II 

16 

630 

II 

16 

631 

(1 

16 

632 

»l 

16 

683 

II 

16 

634 

I* 

16 

686 

t« 

16 

636 

»» 

16 

637 

II 

17 

638 

II 

21 

630 

14 

21 

610 

M 

21 

641 

II 

21 

642 

II 

21 

648 

»l 

21 

644 

41 

21 

646 

II 

21 

646 

l» 

21 

647 

II 

32 

648 

II 

22 

640 

14 

22 

660 

tl 

22 

Location. 


Nessen  City.. 


»i 


Thompfl^nvUe 

14 


14 


II 


8.  Frankfort. 
II 

Frankfort... 
II 

•  M  w 

14 
41 

14 
41 

«  «   « 

Arcaaia 


Bear  Lake. 
Onekama.. 
Manistee  .. 


•I 

44 

41 

It 
4* 

II 
II 

41 
44 
II 
44 
14 

41 
II 

II 
II 
41 

II 
•  I 
41 
II 
14 

II 
14 
41 
14 
44 

41 
14 

41 
tl 
tl 


Name  of  aetabliahment. 


De  Armond,  Obermeyer  Sb  Co. ... 

W.  M.  McKeagne 

Thompson  Lumber  Co 

William  Phelps 

Delaney  &  Hyatt. 

I.  W.  Bowen 

Crane  Lumber  Co i 

Crane  Lumber  Co 

D.  B.  Bntler- 

H.  A.  Hills 

Bellows  Bros. 

F.  A.  Markham 

J.  Courvlllft 

Frankfort  Refrigerator  Co 

Henry  Stark  Land  Sb  Lumber  Co 

George  W.  Hopkins 

Onekama  Lumber  Co. 

<^anfleld  A  Wheeler  Co 

Canfleld  &  Wheeler  Co 

DanielJensen 

Electrical  Mfg.  Supply  Co 

Aug.  N.  Johnson 

Nels  Johnson 

8.  O.  Overpack 

News  Publishing  Co. 

Manistee  Printing  Co 

Manistee  Advocate 

Comfort  Bros 

Jame9  Flnan 

Joseph  Kirster 

City  Steam  Laundry 

R.  J.  B.  Newcombe 

C.  O.  D.  Steam  Laundry 

Frank  C.Hall 

Henry  E.  Roy 

Joseph  Broadhead 

pMtrick  Noud 

MichigAn  Iron  Works 

Union  Boiler  Works 

Manistee  Brewing  Go 

Manistee  Iron  Works  Co 

8ands  Electric  Light  Co 

Louis  Sands 

Louis  Sands 

Louis  Sands 

William  Batty 

M.  &  N.  E.  R.  R.  Shops 

Buckley  &  Douglas  Lumber  Co... 

Filer  &  Sons 

State  Lumber  Co 


What  goods  manufac- 
tured, handled 
or  sold. 


Lumber  and  hame  sticks 
Lumber  and  shingles .. 


It 

44 


Lumber  and  bandies. 


Shingles 

Lumber 

Maple  flooring.. 

Lumber 

Dressed  lumber 


Lumber 

Machinery  and  castings 

Qeneral  woodwork 

Refrigerators 

Lum.  Sb  dimension  stock 


Lumber, 
ki 


tl 


Salt 

General  wood  work , 


Telephones,  etc 

Machinery 

Tower  clocks , 

Wagons  and  trucks . 
Printed  matter 


»t 

44 


14 
41 


Cigars . 


41 


Laundry  work 

General  woodwork. 

Laundry  work 

Cigars.. 


Saws 

Lumber  and  shingles . . 
Machinery  and  castings 

Boilers,  etc 

Lager  beer  


Machinery 

Electricity.    .    .. 
Lumber  and  lath. 

Salt 

Shingles 


Raws 

Locomotives  A  car  rep*s 
Lumber  and  shingles .. 

Salt 

Lumber  and  shingles ... 


u 

o 

bA 

a 

•3 

a 
a 


idle 
run. 
Idle 
run. 

14 

idle 
run. 
idle 
run. 

41 

44 

idle 
run. 
idle 
run. 

44 
II 
44 

tl 

idle 

44 

run. 

»k 

It 

41 

«l 

t» 
II 
It 
tl 

14 
41 
It 
41 
t» 

It 
tt 

idle 
I. 

run. 

»t 
It 
tl 
tl 
tt 


44 

It 

»t 


fuU 
fuU' 

•4 


fuU 


full 

44 


fuU 
fuU 

44 
•4 
U 


fuU 

14 


t» 

44 


tt 
tl 
44 
II 

CI 
t» 
«• 
4« 


II 
It 


full 


ft 

14 


It 


pari 
full 


tt 

44 
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IHBMet  No.  S. 


L,  C.  F.  Hintz,  Deputy  Irupector. 


1 

1 

S3 

d 

0 

B 

I 

e 

ta 

1 
1 

d 

i 
:s 

I 

& 
e 

1 

No.  of  persons  employed  when  run- 
ning full  capacity? 

No.  of  males  employed  at  date  of 
inspection. 

No.  of  females  employed  at  date  of 
inspection. 

3 

i 

& 

1 

1 

5 

No.  of  children  under  14  years  of  age 
employed. 

No.  of  children  between  the  age  of 
14  and  16  employed. 

Are  registers  kept  and  statements 
filed  of  children  employed  under  16 
years  of  age? 

N<>.  hr*B  males  under  18  and  females 
under  21  years  of  age  work  per  day? 

How  many  minutes  are  allowed  for 
dinner? 

Are  hoisting  shafts  and  well  boles 
properly  enclosed  and  secured? 

Are  all  elevator  oi>eninK8  properly 
gruarded? 

1 
1 

9% 

I 
1 

e 
1 

£ 

Where  practicable,  do  doors  swing 
oatwrtrd  or  slide? 

Are  doors  locked  or  bolted  during 
working  hours? 

Are  fire  eecapee  provided  where  nec- 
essary and  with  suitable openingR? 

Are  shifters  used  in  throwing  belts, 
and  loose  pulleys  where  possible? 

Is  all  machinery,  vats,  pans,  etc , 
properly  guarded? 

•  Are  exhaust  fans  proyided  for  carry- 
ing off  dust  where  necessary? 

Are  sultabl  •  wash  rooms  and  water 
closets  providtd? 

Are  water  closets  for  females  sepa- 
rate anrt  rr  \wr\v  ••creened? 

No.  ol  acuideULtt  biuce  last  inspec- 
tion. 

s 

•-4 

1 
1 

• 

O 

2 

60 

601 

60 

60 

60 

18 

60 

12 

6 

12 
84 

18 

— 

$620 

— 

— 

10 

60 

yes 

no 

t 

yes 

no 

«  «  «  « 

yes 

— 



608 

60 

608 

60 

12 
6 

«MW« 

400 
280 

10 
10 

60 
60 

ys» 

no 
»i 

1 

yes 
11 

y«8 

no 

■  ••  • 

'S* 

•  «  *  w 

•  ■»* 

604 

60'60 

606 

60 

606 

60  60 

84 



2,600 

10 

60 

— 

.... 

yes 

yes 

no 

t 

yes 

yes 

•  «*  « 

yes 



— 

607 

60 

60 

608 

60 

82 
6 

22 

10 
7 

80 
40 

85 

80 

114 

51 

7 

20 
25 
8 
18 
12 

4 

6 

18 

4 
8 

10 
40 
22 
8 
11 

10 
50 
10 
20 
9 

100 
13 

144 
76 

77 

4 

18 

180 

82 
8 

82 



1,400 
235 

1,300 

10 
10 

10 

60 
60 

60 

— 

— 

no 

yes 

»i 

II 

no 
II 

ii 

yes 
II 

no 
yes 

II 

yes 

•  «  »  • 

«« 

M  w« 

609 

60  60 

610 

60 

60 

60 

60 

60 
60 
60 
60 

60 

... 

— 

yes 

611 

60 

612 

60 

8 



160 

10 

60 

-- 

«  «  «  w 

— 

yes 

no 

yes 

yes 

yes 

yes 

— 

618 

60 

614 

60 

40 

85 

80 

114 

81 

80 

1,600 

1.800 
1,800 
d,80U 
1,650 

10 

10 

10 
10 
10 

60 

60 
60 
60 
60 

•  «  a  • 

«  «*  • 

yes 

<i 
i« 
i« 
II 

yes 

II 
II 
11 

II 

no 

II 
II 
II 
II 

yes 

II 
11 
II 
II 

yes 

II 
It 

41 
II 

•  *  •  • 

yes 

«  «  *  * 

yes 

II 
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Inspection  book  No.  15. 
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DEDUCTION  FROM  THE  WORK  IN  DISTRICT  NO.  3. 


Orgamisiation  of  District, 

The  third  factory  Inspection  district  for  the  year  1896  is  a  very  impor- 
tant one,  enubradng  the  great  manufaioturing  center  of  Grand  Bapids, 
where  the  oflBce  of  the  Inspector  is  located.  There  are  twelve  counties  in 
the  district,  as  fk>llows: 


Benzie, 

Kent, 

Mason, 

Oceana, 

Clinton, 

Lake, 

Muskegon, 

Ottawa, 

Ionia, 

Manistee, 

Newaygo, 

Wexford. 

Factories  Inspected. 

During  the  year  there  were  725  factories  inspected,  of  which  635  were 
running,  and  90  were  idle.  Of  these,  564  were  running  full  time,  and  71 
only  part  time. 

This  shows  that  over  12  per  cent  of  the  factories  were  idle  as  compared 
with  8  per  cent  in  1895.  Of  those  running,  over  11  per  icent  were  running 
on  part  time,  as  against  10  per  cent  in  1895. 

Hours  of  Labor  per  Week, 

Hours  per  week,  when  running  full  time 46,324 

Hours  per  week  at  date  of  inspection 38,882 


Hours  lost  per  week 6,442 

This  is  a  loss  to  labor  of  over  644  days  every  week,  or  a  daily  loss  of 
over  107  days  of  10  ihours  each.  Computed  at  f  1.31  x)er  day,  the  average 
dally  wages  paid  for  all  labor  by  these  factories,  and  it  means  a  daily 
financial  loss  of  about  f  140.20,  or  a  yearly  loss  of  f  43,882.60. 
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As  to  Employes  and  Pay. 

Number  employed  if  runnmg  full  'cai>acity, 34,356 

Number  employed  at  date  of  inspection 24,302 


Ni  mber  less  full  cajyacity 10,054 

Here*  is  found  an  enormous  loss  to  labor  as  compared  with,  the  full 
capt-city  of  these  factories,  amounting  to  10,054  employes.  Computing 
their  w&ges  at  the  average  paid  during  the  year,  the  loss  in  dollars  and 
cents  daily  is  f  13,170.74,  or  an  annual  losis  of  $3,122,441.62.  Add  to  this 
the  annual  loss  of  $43,882.60,  by  reason  of  running  short  time,  and  the 
annual  loes  to  labor  in  these  factories  alone  amounts  to  13,166,324.22. 

Niimbej  males  employed 22,345 

Number  females  employed 1,957 


Wliole  number  employed 24,302 

Number  f acstories  employing  females 207 

Total  monthly  pay  roll  of  factories  running $826,588  00 

Average  monthly  pay  roll  of  fa<itories  running 1,301  71 

Average  monthly  pay  per  employ^ 34  05 

Average  daily  pay  per  employ^ 1  31 

Child  Labor, 

Number  factoraee  found  employing  children  under  14 11 

Number  children  under  14  found  employed 20 

Number  ^children  under  14  discharged 20 

Number  factories  employing  children  between  14  and  16 82 

Number  dhildren  between  14  and  16  employed 300 

Number  factories  where  statements  as  to  age  were  filed 51 

Number  factories  where  statements  as  to  age  were  not  filed 26 

Number  factories  where  statements  as  to  age  were  filed  for  part 5 

Whole  number  factories  employing  dhildren  as  above 82 

It  will  be  seen  that  only  11  children  under  14  were  found  employed  as 
against  21  in  1805,  and  that  only  20  factories  employed  such  children,  as 
compared  with  40  m  1895. 

In  the  matter  of  employing  children  between  the  ages  of  14  and  16, 
there  were  only  82  factories  where  this  kind  of  labor  was  found  as 
against  140  in  1895,  wihile  the  children  of  this  class  flound  employed  was 
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onh'^  300,  as  compared  witli  472  in  1895,  a  reduotLon  of  over  36  per  cent. 
Factories  emplioyimg  children  have  genemlly  complied  with  the  law  as 
regards  filing  statements  and  keeping  i^egisters  of  such  children.  Thoee 
whore  statements  were  not  filed,  promised  to  immediately  comply  with 
the  law. 

Not  a  facftory  was  found  where  males  under  18  and  females  under  21 
were  allowed  to  clean  machinery  while  in  motion. 

No  factory  was  found  where  males  under  18  and  females  under  21  wei*e 
required  to  work  over  60  hours  per  week. 

Number  fiactories  working  10  liours  per  day 593 

NjLxabor  factories  working  9^  hours  per  day 2 

Number  factories  working  9  hours  per  day 17 

Number  factories  working  8  hours  j)er  day : . .     23 

Whole  number  factories  ininning 635 

It  will  be  seen  that  nearly  all  these  factories  work  on  the  10  hour  day 
system,  the  few  dropping  below  fcliis  makes  the  average  day's  work  in  the 
factories  in  this  district  9.9  liours. 

Dinner  Hour. 

Number  factories  that  allow  60  minutes  for  dinner 478 

Number  factories  that  allow  50  minutes  for  dinner 139 

Number  factories  that  allow  45  minutes  for  dinner 4 

Number  factories  that  allow  30  minutes  for  dinner 7 

Number  factories  that  allow  25  minutes  for  dinner 7 

Whole  numiber  factories  running 635 

The  common,  accepted  time  given  employ(^  for  dinner  is  one  hour,  but 
in  Slime  instances  tliis  is  sihortened.  In  mo  case  wajs  less  than  45  minutes 
allowed,  except  by  permission  of  the  inspector. 

Hoisting  Shafts^  Well  Holes  and  Elevator  Protection, 

Nunil>er  factories  where  hodating  shafts  and  well  holes  were  prop- 
erly protected 185 

Number  factories  not  having  hoi«tiing  shafts  or  well  holes 448 

Number  ordered  protected 2 

Whole  numiber  faet)ories  funning 636 
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Number  facftories  where  elevators  were  protected 124 

Niimbep  factories  noit  having  elevators 467 

Namber  ordered  ppoteoted 44 

Whole  number  factories  running 635 

This  shows  a  laige  per  cent  of  increafie  in  this  class  of  protection,  as 
compi^red  with  1895,  when  13  orders  were  made  for  hmsting  shafts  and 
well  hole  proteotioai,  and  63  for  automatic  protection  for  elevators. 
Employers  are  quick  to  realia&e  that  their  own  protection  lies  in  the  safety 
of  their  employes. 

Stair  Protection. 

Number  factories  where  stairs  were  protected 440 

Number  factories  where  stairs  were  not  protected 40 

Number  factories  ihaving  no  stairs 156 

Whole  numjber  factories  running ^ 635 

Protection  to  stairs  covers  any  point  where  the  safety  of  employes  is 
in  question — rubber  for  steps,  handiraik,  pTOi)erly  screened  at  side  and 
bottom  where  females  are  employed,  etc.  The  percentage  of  protection 
over  previous  years  is  large. 

Door8, 

Number  factories  where  doors  swing  outward  or  slide 632 

Number  factories  where  it  is  not  practicable  for  dooTiS  to  swing  out 
ward  or  slide 3 

Whole  nunotfber  factories  running 635 

Number  factories  where  doors  are  not  locked  or  bolted  during  work- 
ing <hours 632 

Number  factories  where  doors  are  locked  or  bolted  duritng  work- 
ing hours 3 

Whole  number  factories  inspected 635 

It  will  be  seen  that  in  no  case  W€ifi  the  law  regarding  doors  swinging 
outward  or  sliding  evaded,  there  being  three  places  found  where  it  was 
not  practical  for  them  to  be  so  adjusted. 

Only  three  places  were  found  where  doors  were  locked  or  bolted  during 
working  hours.  In  all  these  places  orders  were  given  that  this  custom 
be  discontinued. 
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Fire  Escapes, 

Number  factories  where  flre  escapes  are  not  necessary 513 

Numiber  factories  where  flre  escapes  are  provided 113 

Number  orders  nuade 9 

» 

Whole  numiber  factories  running .* 635 

In  1895,  27  factories  were  inspected  where  flre  escapes  were  ordered. 
This  indicates  thart:  ea-dh  yeair  this  necessary  protection  is  provided  more 
and  more  for  emfployes  working  in  buildings  of  two  or  more  stories  higli. 
The  inispector  in  thiB  district  has  been  watchful  reg>arding  this,  and  this 
yearns  report  shows  the  utility  of  his  work. 

Machinery,  etc.  . 

Number  factories  where  shifters  were  used  for  throwing  belts,  and 
where  loose  pulleys  were  provided 515 

Number  factories  where  such  shifters  and  loose  pulleys  were  not 
necessary 114 

Number  orders  made .' 6 

Whole  number  factories  running 635 

Number  factories  where  vats,  pans,  saws  and  machinery  were  ppofp- 

erly  protected 449 

Number  factories  where  such  vats,  pans,  saws,  etc.,  were  not  used. . .  107 
Number  orders  made 79 

Whole  number  factories  running 635 

This  shows  a  marked  increase  of  protection  to  employes  from  daoiger- 
ous  madhinery,  vats,  pans,  saws,  etc.,  over  1895.  The  tospeotor  was  very 
careful  regarding  the  inspection  of  all  classes  of  machinery,  especially 
the  Buialler  parts,  ■su'ch  as  set  screws,  small  belts,  etc.,  which  sometimes 
escape  notice,  but  are  no  less  dangerous. 

Sanitary. 

Number  (factories  where  dust  arresters  are  pnovided. 153 

Number  factories  where  dust  arresters  are  not  necessary 466 

Number  factories  where  orders  were  made 16 


Whole  number  factories  running 635 
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It  will  be  seen  that  as  compaped  with.  1895  there  was  only  abaat  one- 
quarter  the  opders  found  (neoessary  in  regaxA  to  this  importamit  ppotectdoai 
from  du9t    Systems  of  exhaust  fan's  are  being  >conatantl j  looked  after. 

Number  factories  having  suitable  washnooms  and  water  closets 628 

Number  factories  not  thaTing  suitable  wash  rtooms  and  water  closets.     12 

Whole  number  factories  running. 635 

It  is  more  and  more  realized  that  conTeniient  and  suitable  wash  rooms 
and  water  closerts  are  innportant:  adjuncts  to  any  factory,  and  but  very 
few  places  are  now  found  without  them. 

Number  factories  wfhere  separate  water  closets  for  females  aire  not 
necessary ^ 433 

Number  factories  where  separate  water  closets  for  females  are  pro- 
vided   181 

Number  where  separate  water  closets  for  females  are  noft  provided. .     21 

Whole  number  factories  running 635 

The  inspector  was  very  particular  legarddng  anything  pertaining  to 
the  health  and  convenience  of  employes.  Personal  investigation  shows  a 
marked  improvement  along  this  line.  The  demands  of  the  law  are  gen- 
erally' cheerfully  acquiesced  in,  employers  realizing  the  necessity,  as  well 
as  the  employed. 

Acoident8. 

The  accidents  in  this  district  for  the  past  year  number  53,  as  against 
88  in  1895,  a  redniction  of  35,  or  nearly  40  per  cent.  The  fatal  aocidemts 
in  1895  were  six,  as  compared  with  two  in  1896.  This  is  a  most  satis- 
factory showing  and  is  indisputable  evidence  of  <the  utility  of  factory 
inspection. 

Remarks, 

Most  interesting  comiparisons  can  be  made  by  a  study  of  the  table,  and 
a  great  deal  of  information  can  be  obtained  not  enumerated  in  these 
deductions. 

The  changes  ordered  by  the  inspector  and  a  narrative  synopsis  of  the 
aooidents  dn-ring  the  year  follow  this.  The  number  by  wihich  each  are 
designated  refers  tx)  the  number  given  the  factory  in  the  table. 


CHANGES    ORDEKED    DURING   YEAK. 


DISTRICT     NO.     3. 


[The  Bumlwr  rvim  to  ih«  inspection  number  in  table.] 

No.     2.— Ordered  automatic  ^ates  for  elevator.  i 

No.     8.— Ordered  one  projecting  key  removed  or  covered  on  a  printing  press. 

No.  20.— A  new  closet  ordered. 

No.  21.— Re-ordered  automatic  gates  to  elevator  openings. 

No.  24.— Ordered  automatic  gates  put  in  good  working  order. 

No.  29.— Ordered  automatic  gates  at  elevator  openings. 

No.  31.— Ordered  closet  on  lower  floor  put  in  a  better  sanitary  condition. 

No.  32.— Ordere<l  l>elt  of  wire  machine  cased  in. 

No.  42.— Re-ordered  fire  escape  for  south  side  of  building. 

No.  44.— Ordered  automatic  protection  gates  for  three  elevators. 

No.  47.— Ordered  automatic  protection  for  elevators. 

No.   54.— Ordered  statements  placed  on  file  of  all  children  under  the  age  of  16 
years. 

No.    (JO.— Ordered  belts  of  planer  and  sander  cased  in;  and  take  off  padlock  on  door 

on  upper  floor  leading  to  stairway  at  west  end  of  building. 

No.    64. — Ordered  lower  wheels  of  two  band  saws  to  be  cased  in. 

No.    65.— Ordered  closets  kept  in  better  sanitary  condition. 

No.  67.— Ordered  elevator  moved;  handrail  on  stain*;  guard  for  belt  of  mortice', 
and  railing  along  passage  to  dry  house. 

No.    71.— Ordered  handrails  on  two  staii*ways. 

No.    74.— Ordered  railing  around  stair  opening. 

No.    77.— Ordered  automatic  gates  for  all  elevators.    This  plant  soon  to  move  in  new 
building. 
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No.  83.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children  under 
16  years. 

No.  84.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed  under  the  age  of  16  years,  and  set  screws  on  mixer  guarded. 

No.   85.— Guard  for  fly  wheel  of  press  ordered. 

No.  101.— Ordered  statements  placed  on  file  with  name  and  age  of  children  employed 
under  the  age  of  16  years,  and  separate  closet  for  females. 

No.  104. — Ordered  one  set  screw  on  mangier  covered. 

No.  107.— Ordered  registers  kept  of  all  children  employed  under  the  age  of  16 
years. 

No.  116.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed. 

No.  116.— Ordered  registers  kept  with  name  and  age  of  all  children  under  16  yearSc 

No.  1225.— Automatic  gates  at  elevator  openings  on  three  floors. 

No.  120. — Ordered  two  sex  screws  on  coupling  of  line  shaft  guarded. 

* 

No.  130.— Automatic  gates  on  two  floors  at  elevator  openings  ordered. 

No.  181. — Shaft  enclosed  at  second  story;  and  automatic  gate  provided. 

No.  189.— Ordered  automatic  gates  at  openings  on  each  floor  of  two  elevators. 

No.  143.— Re-<Mrdered  flre  escape  for  rear  of  building. 

No.  145.— Ordered  all  obstruction  removed  to  flre  escape  on  fifth  floor,  all  children 
registered  under  16  years  of  age,  and  elevator  gates  repaired. 

No.  146. — Ordered  guard  for  crank  shaft  on  engine,  and  key  to  fly  wheel. 

No.  148.— Ordered  automatic  gate  for  elevator  on  first  floor,  and  obstruction  removed 
in  stairway  between  second  and  third  floor. 

No.  152.— Ordered  fire  escape  on  front  of  building. 

No.  153.— Ordered  closets  kept  separate  and  properly  marked. 

No.  156. — Ordered  one  set  screw  on  press  and  two  on  line  shaft  guarded. 

No.  161.— Automatic  gate  for  elevators;  one  fire  escape  on  south  side  of  building; 
shifter  provided  f<M:  belt  of  paper  cutter;  guards  for  one  set  screw  and 
cog  gears  on  two  presses. 

No.  162.— Automatic  gates  for  elevator;  and  one  fire  escape  on  rear  of  building 
.embracing  third  and  fourth  row  of  windows  from  the  north  ordered. 

No.  176.— Separate  closet  for  females  ordered. 

No.  178.— Ordered  system  of  dust  arrester  for  buffer  and  polisher. 

No.  186.— Automatic  gates  for  elevator;  handrails  on  two  staii'ways,  and  guards  for 
two  belts  and  fly  wheel  In  engine  room  ordered. 

No.  188.— Automa/tic  gates  ordered  at  elevator  openings. 

No.  192.— Ordered  blower  extended  to  snnders. 
20 
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No.  103.— Bailing  around  fly  wheel  in  engine  room  ordered. 

No.  197.— Automatic  gates  for  all  openings  of  south  elevator  ordered. 

Na  198.— Ordered  system  of  exhaust  fans  for  buffing  and  polishing  wheels. 

No.  211.— Ordered  one  boy  under  14  years  of  age  discharged. 

No.  212.— Automatic  gates  provided  for  all  elevators. 

No.  213.— Ordered  automatic  gates  for  elevators. 

No.  214.— Ordered  handrails  on  stairway,  and  guard  for  fly  wheel  in  engine  room. 

No.  216.— Ordered  blower  system  for  dust  creating  machinery. 

No.  218.— Ordered  handrails  on  all  stairs,  and  railings  along  galleries  around  kettles. 

No.  221.— Ordered  system  of  dust  arresters. 

No.  223.— Automatic  gates  for  elevator,  and  fii*e  escape  on  east  side  of  factory 
ordered. 

No.  240.— Ordered  guard  for  belts  of  sander  and  dovetaller. 

No.  241.— Guard  for  belt  of  spoke  hammer  ordered. 

No.  246.— System  of  blowers  ordered. 

No.  249.— Ordered  windows  leading  to  flre  escape  cased  in. 

No.  251.— Ordered  automatic  gates  for  elevator,  and  a  system  of  blowers. 

No.  260.— Automatic  gates  at  elevator  openings,  and.  guards  for  three  belts  ordered. 

No.  263.— Ordered  two  sets  sci'ews  covered. 

No.  266.— Ordered  main  pipe  of  blower  repaired. 

No.  268.— Ordered  an  automatic  trap  door  at  elevator  on  second  floor,  and  repair 
floor  in  blacksmith  shop. 

No.  269.— Automaitic  gates  at  elevator  opening  ordered. 

No.  271.— Ordered  system  of  blowers  for  buffing  and  polishing  wheels. 

No.  279.— Guard  for  belt  of  dynamo  ordered. 

No.  287.— Ordered  guards  for  three  belts  running  through  floor. 

No.  288.— Ordered  stair  opening  guarded  on  second  floor. 

No.  294.— Ordered  belts  of  saw  and  planer  guarded. 

No.  297.— Ordered  automatic  gates  for  elevator. 

No.  305.— Ordered  set  screws  on  feather  renovator  covered. 

No.  310.— Ordered  automatic  trap  doors  at  elevator  openings,  and  system  of  blowers 
for  buffing  and  polishing  wheels. 

No.  311.— System  of  blowers  for  buffers  and  polishers  ordered. 

No.  318.— Ordered  guard  for  stair  opening  on  third  floor. 

No.  319.— Guards  for  two  belts  on  second  floor  ordered. 
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No.  323.— Ordered  haudi'ail  on  staira,  and  railing  around  opening. 

No.  324.-~Ordered  gates  made  to  open  and  close  automatically. 

No.  331. — Ordered  one  boy  under  14  years  of  age  discharged. 

No.  332.— Ordered  guard  for  one  belt  and  remove  obstructions  to  fire  escape. 

No.  336.— Handrail  on  two  stairways  ordered. 

No.  342.— Ordered  guards  for  co^  gearings,  and  two  belts. 

No.  345.— Guard  for  one  belt  on  second  floor  ordered. 

No.  349.— Handrail  on  stairways  ordered. 

No.  352.— Ordered  handrails  on  all  staira,  and  guard  for  fly  wheel  in  engine  room. 

No.  353.— Handrail  on  stairs,  guards  for  cut  off  saw,  main  belt,  and  one  set  screw 
on  line  shaft  ordered. 

No.  357.— Ordered  guards  for  cog  gearings  on  bolting  chests. 

No.  361.— Ordered  guards  for  exposed  part  of  fly  wheel  in  engine  room. 

No.  362.— Handrails  on  stairs;  .automatic  gates  for  elevator,  and  blower  system 
for  grinding  room  ordered. 

No.  363.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed  under  16  years;  guard  for  fiy  wheel  In  engine  room,  and  better 
blower  system  for  sander  wheels. 

No.  365. — Handrails  on  stairs,  and  guards  for  three  belts  running  through  floor 
ordered. 

No.  370.— Ordered  guards  for  three  belts  on  second  floor. 

No.  378.— Ordered  a  system  of  blowers. 

No.  384.— Ordered  three  belts  on  second  floor  guarded. 

No.  385.— Ordered  floor  opening  of  pumps  guarded ;  recommended  a  gate  provided 
for  railing  around  dynamos,  and  a  warning  notice  on  gate. 

No.  387.— Ordered  statements  placed  on  file  with  name  and  ages  of  all  children 
employed  under  16  years;  stairs  screened,  and  guard  for  one  belt 

No.  391.— Ordered  two  handsaws  guarded  and  connected  with  blowers. 

No.  392.— Re-ordered  system  of  blowers. 

No.  397.— Ordered  handrails  on  stairs,  and  guard  for  belt  of  ironer. 

No.  398.— Separate  closets  for  females  ordered. 

No.  401.— Ordered  registers  kept  of  all  children  employed  under  the  age  of  16  yeara; 
automatic  gates  at  elevator  openings,  and  guard  for  cog  gearings  of 
veneer  cutter. 

No.  402.— Handrail  on  stairs  in  engine  room  ordered. 

No.  404. — Automatic  gates  for  second  floor  of  elevator  ordered. 

No.  409. — Ordered  railing  aiid  handrail  on  stairs  in  boiler  room. 
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No.  416.-~Ordered  Btatements  pla<:ed  on  file  of  all  children  employed  und^r  the  a^ 
of  16  years.  Also  ordered  two  set  screws  covered,  and  hand  rail  on  rear 
stairway. 

No.  418.— Ordered  better  sanitary  condition  of  closets. 

No.  420.— Ordered  proper  .closets  provided  for  employes. 

No.  425.— Ordered  registers  kept  of  all  children  employed  imder  the  age  of  1ft 
years. 

No.  426.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed  under  the  age  of  16  years;  elevator  gates  locked;  shifters  pro- 
vided on  several  machines,  and  a  number  of  set  screws  covered. 

No.  429.— Ordered  better  sanitary  condition  of  closet. 

No.  440.— Ordered  two  elevator  gates  put  in  running  order;  fire  escape  At  end  of 
main  building;  handrail  on  one  stairway,  and  blower  system  for  emery 
wheels  in  grinding  room. 

No.  446.— Better  ^ftnltary  condition  for  closets  ordered. 

No.  449.— Ordered  closets  kept  in  better  sanKary  condition. 

No.  460.— Repair  engine  bed,  and  back  guard  for  cut  off  saw  ordered. 

No.  468.— Guard  for  belt  of  sticker,  and  shifter  for  same  ordered. 

No.  466.— Ordered  one  set  screw  covered  on  counter  shaft  of  saw. 

No.  456.-^Ordered  closet  kept  in  a  better  sanitary  condition. 

No.  459.— Hand  rail  on  one  stairway,  and  better  sanitary  condition  of  closets 
ordered.  * 

No.  468.— Ordered  railing  around  fly  wheel  in  engine  room. 

No.  476.— Guard  for  band  saw  ordered. 

No.  476.— Ordered  guards  for  two  belts,  and  two  set  screws. 

No.  478.— Statements  placed  on  file  with  name  and  ages  of  all  children  employed 
under  16  years;  and  guards  for  friction  pulleys,  and  belt  of  gummers- 
ordered. 

No.  480.— Ordered  better  sanitary  condition  of  closets. 

No.  481.— Ordered  loose  pulleys  and  shifters  on  cut  off,  and  rip  saw  and  saw  guard 
or  splitter  for  rip  saw. 

No.  483.— Guard  for  trimmer  saw  ordered. 

No.  484.— Ordered  handrail  on  stairs  !n  boiler  shop. 

No.  48.'>.— Ordered  railing  around  fly  wheel  In  engine  room. 

No.  486.— Ordered  statements  placed  on  file  with  name  and  ages  of  children  em- 
ployed under  16  years;  guards  for  belts  of  veneer  cutter,  loose  pulleys^ 
and  shifters  for  two  machines. 

No.  488.— Guards  for  belts  of  band  saw,  cut  off  saw,  and  sticker  on  second  floor 
ordered. 

No.  489.— Ordered  hand  rail  on  one  stairway,  and  guards  for  belts  of  buzz  planer. 
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No.  490.— Repair  and  put  handrail  on  one  stairway. 

No.  491.~Automatic  gates  for  one  elevator  ordered.  ^ 

No.  49t»  —Ordered  guards  for  belt  at  head  of  stairway;  cog  gearings  on  bolting  chests, 
and  set  screws  on  grind  stone. 

No.  499.— Ordered  loose  pulleys,  shifters,  and  saw  guard  for  rip  saw. 

No.  510.— Ordered  statements  placed  on  file  with  name  and  ages  of  all  children 
employed  under  16  years. 

No.  514.— Ordered  one  boy  under  14  years  of  age  discharged;  handrail  on  one  stair- 
way; automatic  trap  door  for  elevator;  guairds  for  belts  of  cutter,  belts 
and  pulleys  on  second  floor,  and  several  set  screws. 

No.  516. — Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed  under  16  years;  other  stair  protection,  and  guards  for  belts 
running  through  to  second  floor. 

No.  519.— Oixiered  registers  tcept  of  all  children  employed  under  16  years  of  age. 

No.  538.— Guards  for  belts  running*  through  second  floor. 

No.  543.— Ordered  automatic  trap  door  for  elevator  opening,  and  liand  rail  for  one 
stairway. 

No.  544.— Ordered  main  belt  in  lower  part  of  mill  guarded. 

No.  545.— Ordered  four  boys  under  14  years  of  age  discharged. 

No.  550.— Ordered  Are  escape  at  north  end  of  factory. 

No.  551. — Ordered  guards  for  fly  wheel,  main  pulley,  belt,  and  cog  gearings  on 
board  mills. 

No.  555.— Ordered  guards  for  belts  of  rip  saws,  and  put  closets  in  good  condition. 

No.  556. — Ordered  railing  around  fly  wheel,  and  repair  closets. 

No.  570.— Ordered  one  boy  under  14  years  of  age  discharged;  handrail  on  one  stair- 
way, and  hanging  guards  for  trimmer  saws. 

No,  574.— Ordered  five  boys  under  14  years  of  age  discharged;  statements  placed  on 
file  with  name  and  age  of  all  children  employed  under  16  years,  and 
guards  for  two  belts  running  through  floor. 

No.  590.— Rear  guard  for  bolting  saw  ordered. 

No.  596.— Ordered  one  boy  under  14  years  of  age  discharged;  registers  Itept  of  all 
children  employed  under  16  years  of  age;  guards  for  three  belts,  one 
pulley,  and  one  set  screw. 

No.  598.— Guard  for  pulley  running  carrier  of  drag  saw  ordered. 

No.  602.— Back  guard  for  bolting  saw  ordered. 

No.  605— Ordered  one  set  screw  on  saw  arbor  covere<J  or  removed. 

No.  609.— Ordered  handrail  on  rear  stairway,  and  guard  for  bull  wheel. 

No.  627.— Ordered  railing  around  opening  of  basement  stairs,  and  guard  for  belt 
nmnlng  through  floor. 

No.  637.— Ordered  statements  placed  on  file  of  all  children  employed  under  the 
age  of  16  years. 
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No.  641.-- Ordered  stairs  to  draughting  room  provided  with  handrail. 

Nq.  G45.— Ordered  two  boys  under  14  years  of  age  discharged,  and  statements 
placed  on  file  with  name  and  age  of  all  children  employed  under  16 
yeajTS. 

No.  649.— Ordered  proper  closets  provided. 

No.  651.— Ordered  two  boys  under  14  years  of  age  discharged. 

No.  654.— Ordered  elevator  shaft  enclosed;  automatic  gates  provided  at  openings, 
and  hand  rails  on  stairway. 

No.  655.— Ordered  hanging  guard  for  trimmer  saws,  and  guard  for  one  set  screw  on 
stave  saw. 

No.  656.— Ordered  one  boy  under  14  years  of  age  discharged,  and  handrail  on  stairs 
In  salt  block. 

No.  661.— Handrail  for  stairs  ordered. 

No.  662.— Ordered  better  gates  at  elevator  openings,  and  guards  for  two  belts. 

No.  664.— Ordered  a  suitable  closet  provided. 

No.  667.— Ordered  statements  placed  on  file  with  age  and  name  of  all  children 
employed  under  16  years  of  age,  and  guard  for  one  belt 

No.  671.— Ordered  one  boy  under  14  years  of  age  discharged;  statements  pULced  on 
filed  with  name  and  age  of  children  employed  under  16  years,  and 
railings  around  all  dangerous  places  in  salt  block. 

No.  676.— Ordered  railings  at  stair  openings  on  two  floors. 

No.  679.— Ordered  handrail  on  rear  stairway,  and  guards  for  belts  of  five  machines. 

No.  681.— Ordered  automatic  protection  for  one  floor  of  elevator. 

No.  684.— Ordered  handrails,  and  other  stair  protection. 

No.  690.— Ordered  handrails  and  other  stair  protection,  and  guards  for  three  belts 
running  through  floor. 

No.  697.— Ordered  one  set  screw  on  sander  covered. 

No.  698.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children 
employed  under  16  years,  and  set  screws  on  two  machines  covered. 

No.  709.— Ordered  splitter  on  rip  saw,  and  railing  around  fly  wheel. 

No.  712.— Ordered  handrail  on  one  stairway,  and  connect  sander  wheels  with 
blowers. 

No.  716.— Ordered  handrail  on  stairway. 

No.  722.— Ordered  handrail  and  other  stair  protection. 

No.  725.— Handrail  on  one  stairway  ordered. 


ACCIDENTS    REPORTED    DURING   YEAR. 


DISTRICT    NO.    3. 


[Ths  number  rafen  to  inspeetloii  munber  in  table.] 

No.  31.— Dec.  9,  1896.  Gharlee  Teevln,  age  27,  single,  helper,  In  the  employ  of  A» 
Leitelt  Iron  Works,  Grand  Rapids,  fell  from  scaffold  and  broke  two 
ribs.  Was  disabled  two  weeks,  received  wages  in  full,  and  doctor's 
bill  paid  by  firm. 

No.  38.'-Oct.  21,  1896.  Martin  Hage,  age  35,  married,  working  on  a  rip  saw, 
employed  by  the  New  England  Furniture  Co.,  at  Grand  Rapids,  received 
a  deep  cut  in  the  fleshy  part  of  the  thumb  by  the  machinery  starting 
before  saw  was  adjusted,  could  not  have  been  guarded  against.  Waa 
disabled  three  weeks  and  received  wages  during  that  time. 

No.  48.— Nov.  6.  1895.  D.  Yander  Wall,  age  25,  single,  sawyer,  in  the  employ  of 
Royal  Furniture  Co.,  Grand  Rapids,  hand  cut  and  thumb  badly  cut  on 
rip  saw.  Was  disabled  six  days,  and  did  not  receive  wages  while 
disabled. 

No.  61.— Dec.  2,  1896.  D.  F.  McDonald,  age  48,  married,  employed  on  buzz 
plfjner,  by  Oriel  Cabinet  Co.,  Grand  Rapids,  lost  one  finger  and  two 
others  badly  injured.  Was  disabled  eight  weeks,  received  wages  during 
timt*  disabled,  and  also  benefit  from  a  society.  It  was  claimed  the 
machine  waa  imperfect,  but  Inspector  could  not  detect  It. 

No.  61.— July  1,  1896.  George  W..  Lale,  age  24,  married,  employed  by  the  Oriel 
Cabinet  Co.,  working  as  a  finisher,  had  part  of  one  finger  cut  off  by 
being  employed  on  a  machine  he  was  unacquainted  with;  was  disabled 
four  weeks  and  received  no  pay  or  benefit  during  that  time.  The 
accident  could  not  have  been  guarded  against. 

No.    61.— Aug.  7,  1896.    Thomas  Downs,  age  22,  single,  employed  on  rip  saw  by 

Oriel  Cabinet  Co.,  Grand  Rapids,  lost  thumb  on  right  hand;  It  was  done 

so  quickly  he  did  not  discover  it  until  some  one  called  his  attention  to 

it  on  the  floor.     Was  disabled  one  week  and  did  not  receive  wages 

during  time  disabled. 

No.  61.— Sept  7,  1896.  John  Tean,  age  45,  married,  employed  at  ehaper  by  Oriel 
Cabinet  Co.,  Grand  Rapids,  lost  parts  of  three  flngers  on  right  hand. 
Not  yet  at  work;  received  no  wages  during  time  disabled.  The  accident 
could  have  been  prevented  if  the  guard  had  been  put  on  that  was 
furnished  for  the  purpose. 

No.  64.— Jan.  16,  1896.  Peter  Hantman,  single,  sawyer,  in  the  employ  of  Waddle 
Mfpr.  Co.,  Grand  Rapids,  cut  in  forearm,  by  sleeve  getting  caught  in 
saw.  Was  disabled  three  weeks,  and  received  wages  while  disabled,  and 
flrm  paid  doctor's  bill. 
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No.  467.— May  20,  1896.  William  Dannhaller,  age  24,  married,  moulder,  in  the 
employ  of  Enterprise  Foundry  Co.,  Muskegon  Heights,  was  badly  burned 
on  foot  by  hot  metal.  Not  able  to  be  at  work  yet  Does  not  receive 
wages  while  disabled.  Could  not  hare  been  guarded  against. 

No.  468.— April  21,  1896.  Albert  Wachsmath,  age  32,  married,  machinist,  in  the 
employ  of  Shaw  Electric  Crane  Co.,  Muskegon  Heights,  lost  one  eye  by  a 
piece  of  steel  flying  in  his  eye  while  he  was  hammering.  Not  yet  at 
work.  The  accident  could  not  have  been  guarded  against. 

No.  471.— April  24,  1896.  Peter  Jacobson,  age  38,  married,  machine  hand,  in  the 
employ  of  Kelley  Bros.'  Mfg.  Co.,  Muskegon  Heights,  lost  parts  of  thumb 
and  finger;  hand  slipped  from  stock  on  to  the  planer.  Was  disabled  four 
weeks  and  received  one-half  wages  and  doctor's  bill  paid.  Could  not 
have  guarded  against  the  accident. 

No.  486.— June  2, 1896.  R.  A.  Stekettee,  age  30,  married,  bookkeeper,  in  the  employ 
of  Shelby  Basket  Co.,  Shelby,  badly  cut  across  the  back  of  hand  by  the 
accidental  slipping  of  the  cutter.    Was  disabled  two  weeks;  did  not 
receive  wages  while  disabled.  Could  not  have  been  guarded  against. 

No.  491.— April  4,  1896.  John  Exworthy,  age  50,  married,  machine  hand,  employed 
by  Pentwater  Bedstead  Co.,  Pentwater,  stock  flew  back  from  planer  and 
lacerated  one  finger;  blood  poison  set  in  and  he  was  disabled  two  months. 
He  received  a  subscription.  It  could  not  have  been  guarded  against. 

No.  555.— June  20,  1896.  W.  B.  Cole,  age  35,  single,  employed  on  edger,  by  J.  H.  & 

J.  A.  Haak,  Haakville,  board  flew  back  and  broke  one  rib  and  severely 

shocked  him.    Was  disabled  two  weeks,  and  was  taken  care  of  by  the 

firm  during  sickness.  The  accident  could  not  have  been  guarded  against 

No.  560.— May  8,  1896.  Fred  Gaynor,  age  30,  single,  machine  feeder,  employed  by 
Haynes  Bros'.,  Cadillac,  had  parts  of  four  fingers  cut  off.  Was  cleaning 
machine  while  in  motion.  Was  disabled  three  months  and  did  not  receive 
wages  while  disabled. 

No.  570.— Dec.  14, 1896.  John  Lapave,  age  21,  married,  employed  by  Cummer  &  Dig- 
gins'  mill  No.  1,  Cadillac,  was  killed  by  getting  knocked  down  by  log 
carriage  and  carried  by  chain  on  to  saw.  Burial  expenses  paid  by  firm. 

No.  674.— Aug.  13,  1896.  M.  Bryett,  age  27,  single,  employed  by  C.  M.  Oviatt  Mfg. 
Co.,  Cadillac,  in  the  basket  factory;  hand  caught  in  machinery,  and  lost 
parts  of  two  fingers.  The  machine  could  not  be  well  guarded  at  this 
point 

No.  667.— Jan.,  1896.  Mrs.  Zimmerman,  age  45,  married,  employed  as  ironer  by  Cad- 
Ulac  Srteam  Laundry,  Cadillac,  had  arm  crushed  1x>  elbow  by  being 
careless.  Cannot  use  it  yet.  Receiving  wages  while  disabled.  The 
accident  could  not  have  been  guarded  against 

No.  585.— March,  1896.  Bidward  Axford,  age  22,  single,  employed  around  vats,  by 
Southern  Chemical  Co.,  Yuma,  walked  into  vat  of  boiling  liquor  and  had 
feet  badly  scalded.  Was  disabled  two  weeks.  Doctor's  bill  paid  by  firm. 
Could  not  have  guarded  against  the  accident. 

No.  594.— June  3,  1896.  Charles  Anderson,  age  30,  single,  employed  as  greaser,  by 
Empire  Lumber  Co.,  Empire,  was  caught  in  machinery;  had  arm  broken 
and  otherwise  bruised.  Caused  by  his  own  carelessness.  He  was  dis- 
abled three  months,  and  did  not  receive  wages  during  time  disabled. 

No.  615.— April,  1896.  Aug.  Gemdt,  age  33,  single,  employed  as  log  deck  hand,  by 
Henry  Starke  Land  &  Lumber  Co.,  Arcadia,  caught  foot  In  chain  and 
was  cut.  Was  disabled  two  weeks,  and  received  no  wages  during  time 
disabled. 
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No.  648.— Feb.  21,  1886.  Fred  Triptow,  age  55,  married,  employed  as  grinder,  by 
Buckley  &  Douglas  Lumber  Co.,  Manistee,  w&s  killed  in  trying  to  tlirow 
off  belt  and  ii^as  caue<ht  on  abaft.  It  was  caused  by  his  own  carelessness. 
The  accident  could  not  have  been  guarded  against. 

No.  696.— Aug.  31,  1896.  Theo.  T.  McGrath,  age  50,  married,  machinist.  In  the 
employ  of  the  D.  L.  &  N.  R.  R.  shops,  looiia,  had  hand  lacerajted  by  gears, 
through  carelessness.  Was  disabled  eight  days.  Expenses  paid  by  shop 
and  aid  society.   Could  not  have  been  guarded  against. 

No.  696.— Feb.  7, 1896.  E.  H.  Nye  aged  19,  single,  boilermaker,  employed  in  D.  L.  & 
N.  R.  R.  shops,  Ionia,  lost  an  eye  by  a  piece  of  set  screw  breaking  off 
and  striking  it.  Was  disabled  six  weeks,  and  received  benefit  by  sub- 
aci^ptioQ  aid  society.    Could  not  have  been  preveated  by  guards. 

No.  707.— May,  1896.  S.  Haskins,  age  28,  married,  machine  hand,  employed  by  Cool 
ft  Curtis,  Freeport,  cut  off  parts  of  four  fingers,  in  trying  to  hold  down  a 
piece  of  board  back  of  saw.  It  was  not  a  safe  thing  to  do  but  a  good  saw 
guard  would  have  prevented  the  accident.  He  was  disabled  three 
months,  and  did  not  receive  wages  during  time  disabled. 

N  )-  713.— Sep*.  2,  1896.  Clarence  Ward,  age  22,  single,  machine  hand,  in  the  employ 
of  Portland  Mfg.  Co.,  Portland,  was  cleaning  dust  spout  while  saw  was 
in  motion,  and  cut  off  part  of  one  finger  and  lacerated  three  others.  Was 
disabled  seven  weeks,  and  did  not  receive  wages  during  time  disabled. 

No.  719.— Feb.,  1896.  Emmet  Searing,  age  22,  single,  machine  hand,  employed  by 
Beach  Mfg.  Co.,  Lyons,  was  badly  cut  on  arm,  in  carelessly  taking  some- 
thing away  from  under  saw.  Was  disabled  four  weeks,  and 
received  no  wages  during  time  disabled.  The  accident  could  not  havb 
been  guarded  against. 

No.  719.— April,  1896.  John  A.  Taylor,  age  20,  single,  machine  hand,  employed  by 
Beach  Mfg.  Co.,  Lyons,  cut  off  part  of  index  finger,  and  cut  two  othen^ 
badly.  Was  disabled  four  weeks,  and  did  not  receive  wages  during  tim^ 
disabled.  The  accident  could  not  have  been  guarded  against. 


FOUETH    DISTEIOT. 


O.    O.    KI^A.PF',  Deptity  Jn»p«<ftor, 


SUMMARY  OF  WORK  IN"  FOURTH  INSPECTION 
DISTRICT. 


Office  of  Deputy  Inspbctok,  1 
Saginaw,  Dec.  9,  1896.        \ 

Hex.  C.  H.  Morse,  Commissioner  of  Labor,  Lansing,  Mich.: 

Dear  Sir: — In  cbedienee  to  instractifioi'S  ooatained  in  circular  issued 
by  you  Nov.  30, 1895,  I  most  respectfully  submit  the  following  report  of 
my  work  as  Deputy  Factiory  Inspector  since  I  commenced  the  work  Sept. 
19, 1893,  up  to  Dec.  5, 1896. 
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Whole  number  of  factories  inspected  in  1893 2.^9 

Whole  number  of  factories  revisited  in  1893 79 

Whole  number  of  factories  inspected  in  1894 421 
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Whole  number  of  factories  revisited  in  1894 122 

Whole  number  of  factories  inspected  in  1895 418 

4 

Whiole  number  of  factories  revisited  in  1895 191 

Whole  number  of  factories  in«pected  in  1896 396 

Whole  num'ber  of  factories  revisited  in  1896 134 

Whiole  number  of  inspections  since  1893 1,474 

Whole  number  of  revisits  since  1893 506 

The  compliances  I'epopted  are  only  those  wQiich  I  have  actual  knowledge 
of  and  know  have  been  provided  and  I  have  good  reason  to  believe  that 
several  opdens  have  been  complied  with  where  I  have  nx>t  as  yet  revisited 
this  year.  I  have  been  over  most  of  my  territory  or  district  twice  this 
year,  and  I  find  that  the  nuimiber  of  flaictories  in  this  district  has  decreased 
in  the  last  two  years,  especially  in  the  following  lines  of  manufacture: 
Lumber,  salt,  staves,  heading,  hoops.  Quite  a  number  have  been  burned 
and  not  rebuilt,  while  others  have  been  moved  away  to  northern  Minne- 
sota and  Wisconsin,  and  some  have  been  I'emioved  to  Canada.  The  stat- 
istics gathered  in  the  district  will  show  an  enonnous  decrease  in  manu 
iactures,  as  compared  with  other  yearn.  This  has  caused  the  majority  of 
manufacturers  to  be  in  rather  close  or  sti^ghtened  financial  circum- 
stances, and  probably  more  orders  would  iiave  been  issued  if  factories 
were  running  to  their  fullest  capacity,  for  it  seems  a  'hard'ship  sometimes 
to  put  them  to  great  expense  when,  perhaps,  their  factory  is  only  running 
part  of  the  time,  and  then  with  a  greatly  reduced  force  of  employes,  for 
sometimes  the  law  requires  changes  which  are  expensive;  for  instance, 
I  found  it  necessary  in  the  last  year  to  order  one  concenn  to  provide  a 
dust  collector  system  in  their  factory.  The  system  was  purchased  and 
put  in  at  a  cost  of  about  $2,200.  When  it  was  in  they  found  that  "their 
engine  was  too  small  to  drive  it,  and  a  larger  engine  necessitated  a 
new  boiler,  and  this  another  boiler  and  engine  house,  so  w*hen  they  were 
again  in  running  order  the  dust  collector  system  had  entailed  a  cost  of 
about  ?6,000  (no  small  item  in  these  times). 

1  have  obeyed  your  instructions  in  regard  to  the  cleanliness  and  sani- 
tary conditions  found  in  the  bake  shops  in  my  district,  and  I  can  say  that 
genemlly  they  are  in  fair  condiiion,  but  I  found  one  Which  I  ordered 
cleaned  up,  and  kept  clean.  I  am  of  the  opinion  that  this  bakery  had 
not  been  cleaned  in  the  four  years  it  had  been  operated.  Filth  was  on 
tihe  floor  some  places  over  two  inches  deep.  Ck>bwebs  hung  from  the 
ceiling  and  walls;  the  windows  were  so  dirty  that  it  was  next  to  impos- 
sible for  light  to  penetrate  them.  Machinery  and  everything  about  the 
place  was  in  a  dirty  condition.     Some  of  the  other  bake  shops  I  visited 
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were  none  too  clean,  a.nd  I  think  that  a  law  should  be  enacted  to  oontpol 
such  condrtions  in  this  line  of  nianufa-cture. 

I  have  met  with  very  little  opposition  in  the  entforcemeet  of  the  law, 
and  am  glad  to  say  that  most  manufacturers  think  the  law  is  a  good  and 
just  one,  and  I  have  been  well  treated  by  most  of  them. 

I  am  of  the  opinion  that  the  work  of  factory  inspection  iias  resulted  in 
much  good,  both  to  the  emiployer  and  employ^,  and  it  will  continue  to 
produce  good  results  so  long  as  carried  on  by  men  of  discretion,  judgment 
and  experience.  I  know  of  quite  a  number  of  instainces  where  changes 
have  been  ordered  and  orders  complied  with  that  were  the  means  of  sav- 
ing life  and  health,  therefore  happiness. 

Very  respectfully, 

O.  O.   KllAPB\ 

22 
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Name  of  eetabllshment. 


McClellan  File  Co 

Allinffton  A  Oartles  Mfg.  Oo. 

Randall  A  Boyd 

Fischer  Bros 

Saginaw  Printing  A  Pnb.  Co. 


Robertson's  Valley  Liaundry. 

William  Callam  A  Son 

U.S.  Baking  Co 

Bastian  Bros.  A  Co 

Crystal  Laundry 


Dederlch  Bottling  Works. 

Marks  Cigar  Factory 

Raqaets  Brewery 

Roberts*  Clorar  Factory... 
Hemmeter  Cigar  Co. 


John  Deibel,  Jr 

Jackson  A  Church ... 
McGregor  ft  Jackson 

John  O.  Schemm 

McLeod  Bros 


Michigan  Saw  Works. , 

Koehler  Bros. 

A.  F.  Bartlett  A  Co 

Bartlett  Illuminating  Co 

Princess  Manufacturing  Co.. 


Mitts  ft  MerrUl 

Hoemer  A  Heineman. 

Wm.  WllUameoo 

Michigan  Lumber  Co. 
Michigan  Lumber  Co. 


Acme  Plaining  Mill  A  Box  Fao*y 

Qebhart  A  Estabrook 

C.  W.  Edwards 

J.  Levrn 

MarkUorwltz.. 


W.  L.  A  H.  D.  ChurchUL. 

Evening  Echo 

Beck  Brewing  Co. 

Ellis  Steam  Laundry 

Comstock  Bros. 


W.  H.  Cockley 

H.  D.  Cleveland 

Alpena  Spool  Co. 

P.E.  Hacket- 

Guelph  Patent  Cask  Co. 


Chas.  Zeckgraff 

M.  D.  Olds 

Cheboygan  Manufacturing  Co.. 

Shellhorn  A  Rich 

Steam  Laundry 


What  goods  manufac- 
tured, handled 
or  sold? 


Files  and  rasps. 
Dust  collectors. 
Dressed  lumber 

Bicycles 

Printed  matter. 


Laundry  work 

Flour,  feed,  etc 

Crackers,  cakes,  eto. 

Printed  matter 

Laundry  work 
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Beer  A  carbonated  bev. 

Cigars 

Beer 

Clears. 


»i 


Bfachinery 

Boilersi  etc 

Beer  A  carbonated  bev. 
Cigar  boxes 


Saws.. 

Fire  escapes,  etc 

Machinery  and  castings 
Electric  light  and  power 
Wrappers  A  shirt  waists 

Machinery  and  castings 

Castings 

Machinery  and  forgings 

Lumber  and  wood. 

Furniture  stock 
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Murphy  ft  Noll 

0*Donnell«  Spencer  ft  Co 

Felge  Def-k  Co 

Salzburg  Brewery 

Theodore  Hine 

H.  E.  Carpenter,  Jr 
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Saginaw  Box  Co. 
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Saginaw  Basket  Works. 

Keystone  Shade  Rollers 
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A.  W.  Wright  Lumber  Co 

Henry  Passolt 

Edward  Germain 

Saginaw  Evening  Leader 

Smith  ft  StoBlker 

Saginaw  Steam  Laundry 

Witter's  Laundry 

R.  Gottechalk 

.NaUonal  Brewery 

City  MiUiog  Co .-.. 

Mag.  Sprang  and  Cold  Storage  Co. 

Geo.  w.  Emendorfer 

Saginaw  Cycle  and  Model  Works 
O.M.  Pausoh 

H.  ft  W.  Helm 

W.  L.  Marr 

Barrow's  Music  Co 

Saginaw  Elec.  L't  and  Power  Co. 
Schnlteft  Watson 

C.  E.  Mudford 

Pt.  Huron  Eng.  ft  Thresher  W*ks 

D.  L.  Ballentlne 

Phoinix  Iron  Works 

R.  M.  Campbell 


What  goods  mnnufac- 

tured,  handled 

or  sold. 


Cigars. 

fash,  doors,  etc 

OfDce  desks 

Beer 

Lumber.. 

Lumber,  lath  and  salt.. 

Beer 

Hardwood  flooring 

Sasb,  doors  and  boxes .. 
Furniture 

Wooden  ware 

Wooden  dishes 

Baskets 

Shade  rollers 

Seed  cleaners 

Hoops 

Box  shocks  

Lumber  and  lath 

Lumber,  lath  and  salt.. 
Sai^,  doors,  etc 

Furniture 

Potato  flour  and  chips.. 

Flour,  feed,  etc 

Shingles  and  salt 

Cigars 

Dressed  lumber 

Lumber,  lath  and  salt.. 

Soap 

Sash,  doors,  etc 

Newspaper 

Printed  matter 

Laundry  work 

ti  I* 

Cigars 

Beer 

Flonr,  feed,  etc 

Carbonated  beverages.. 

Blcvcles .... 

Bicycles  and  models — 
Etchings 

Extracts,  etc 

Bicycles 

Bu)  Joe,  guitars  ft  mand. 

Electric  light 

Printed  matter 

Cigars ■ 

Engines  and  threshers.. 
Print.  mat.ft  engravings 
Machinery  and  boilers.. 
Sash,  doors,  etc 


cv. 

9*. 


s 

0 

02 


run. 
tt 

tt 

ti 

tt 
It 
tt 
«t 


tf 
tt 
tt 
«t 
It 


a 

zi 

i 

o 


(a 

B 

d 
a 

0 


run. 
tt 

full 
tt 

idle 

run. 
tt 

'fuii' 
t» 

tt 

tt 

tt 

tt 

tt 

tt 

It 

tt 

i« 

tt 

tt 

tt 

tt 

•t 

tt 

tt 

»( 

tt 

t« 

tt 

»( 

It 

tt 

ti 

idle 
tt 

run. 

fuU 

tt 

tt 

ft 

it 

It 

ti 

idle 
run. 

'fuii' 

tt 

tt 

II 

»t 

tt 

ti 

It 

tt 

ti 

tt 

It 

It 

tt 

tt 

tt 

It 

II 

t( 

It 

tt 

Idle 

fuU 
tt 


tt 


tt 
tt 


ti 


FOURTH  ANNUAL  REPORT. 


178 


Diitriet  No,  4, 


O.  O.  Krapft  Deputy  Inspeetar. 


B 

7i 


a 
a 


s 

e 
g 


60 


«0«l 


00 


00 


■  .4 


|l 


O 

I 

e 

0 
O 

n 


48 
00 
00 

00001 


48 
00 


00 

00 
00 


00 


0000 


00 


0000 
00  00 
0000 
0060 

0000 
0000 
60. 


0000 

0000 

0000 

001 

00. 

4848 


0000  100 

0000  100 

00001  0 


60 


60  00 


00  00 
00 
00 


60  60 


60 
60 


60 

n 

60 
48 


60 
00 
60 


8 


1^ 


o 
S 
4 


•8 

& 

Pt 

a 

s . 

II 
1 

oS 
55- 


o 

I 


A 


6 

200 

16" 

10 

48 

120 

8 

8ft 

100 

120 

00 

130 

180 

40 

10 

00 
80 
80 
75 
80 

48 

20 
18 
10 
84 


6014001 
11 


60 
48  48 

6000 

60 
60  60 
60  60 


00 


00 


00  00 
60  60 


60 
It 
60 

48 


60  00 


00 
00 
00 


6 
16 
80 

0 

8 

8 
8 
4 

0 


4 

10 
7 
8 
6 

18 


6 
75 


4 

140 


10 
48 

180 

8 

85 

65 

75 

68 

98 

107 

88 

5 

46 
40 


80 

40 
18 
18 


00 

148 

0 

180 

11 

5 
0 
7 
4 
8 


8 
4 

4 
4 

4 

10 
5 
8 
8 

9 
188 

6 
15 

8 


h 


7 
88 

is 


0 
19 


§ 

a 

& 
I 
t 


a 

0 


I' 


< 


8160 
8,800 


600 
1,460 

2,900 

560 

060 

1,680 

8,000 

1.600 

4,800 

2,000 

860 

280 

1,060 
1,600 


1,860 

1,000 
775 


1,680 

2,660 
5,800 

860 
0,400 

400 

100 
400 
700 
105 
400 


810 
110 
120 
185 

200 
600 

275 
460 
180 

465 

7,660 
165 
600 


o 

9 


9 


^1 


a 

! 

25 


15 


6 


as 

■S0 

0/    W    M 

lit 


ye8 


yes 


yes 


yea 


y»«» 


yee 


yee 


y«i 


yea 


ye« 


yea 


yea 


I 

§ 


i 


85 


I 


ll 


8 
10 


10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 


I 


00 
45 


10 

10 
10 
10 


8 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 


10 
10 
10 
10 

10 
10 
10 
12 
10 

8 
10 
10 
10 
10 


60 

60 

60 
60 
80 
60 
45 

45 
45 
60 
45 

00 

60 
60 


60 

00 
00 

60 


00 

45 

00 
00 
00 
00 

60 
60 
00 
60 
60 


60 
60 
60 
00 


60 
60 
60 
60 

60 
45 

60 
60 
60 


8 

h 

u 

11 

SO 
a 

^1 


yea 


yes 


yea 


yea 


yea 


& 

S 

fi 

d 

I 

L 

eg 


yea 


yea 

I* 


yea 


yea 


no 


yea 


yea 


yea 


8 
I 

A 
>* 

•c 

& 

S 

A 

« 

3 


s 


a 

e 

8 

•d 
o 

Is 


I 


fee 


a 

•c 

d 
•o 

3 
I 


Is 

IS 

Cm 
8-S 

1^ 


ye3 


»;•• 


it 

t» 

yes 
no 

yea 


V? 


yes 


K 


yea 


yea 

u 


t» 
u 


yea 


yea 


yea 


y?" 


•I 


yea 

M 
«l 


•  f 


it 


t( 
*« 

1< 


no 


no 
t« 


ti 


U 


•t 


no 


no 

M 
U 
i* 
•  « 

tt 
»t 
it 
tl 


no 
II 

*< 

it 


it 
ki 
tt 

tt 

tl 
tt 

It 


■SI 

So 

I* 

g>t 


f 


^1?^ 


II 
tt 

no 


tt 
It 
It 


tt 


41 


t< 


yea 


tt 


yea 


yea 


yea 


»t 


it 


tt 
tt 


tt 
no 


yea 


yea 
no 

yes 

it 

no 
yea 
no 


It 


It 

It 
no 


yea 


tt 


yea 

tt 

It 
no 


yea 

u 


yea 


yea 

«  •  • 

it 
tt 
tt 
tt 

tt 


no 

yes 

it 

no 


yea 


tl 


yea 


yea 


yea 


yea 


yea 


yw 


JS" 


t< 
tt 
•t 

tt 


It 
tt 
tl 


tt 


It 
tl 


yea 

M 


It 
M 

tt 
tl 
tt 
II 


yea 

'tt 

t« 

It 


It 
tl 
It 
tl 

tt 
kt 

tt 
tl 


i 

8ck« 

4 

'I 


5 


y.? 


yea 


yea 


yea 


yea 


yea 


yea 


I 

I 

8 

a 
S 

•a. 


m  m 

1 


00 

07 


70 

71 
71 
78 
74 
78 

78 

TT 
78 
78 
00 

81 


84 
86 

88 

87 
88 

88 
80 

81 


97 
98 
88 

100 


*  None  reqnired. 


174 


FACTORY  INSPECTION. 


Inspection  book  No.  3. 


TABLE  No.  4.— CoKTiKUED.— 


s 


o 


I 

s 

i 


101 
102 
108 
104 
106 

106 
107 
106 
100 
110 

111 
112 
118 
114 
116 

116 
117 
118 
119 
120 


126 
127 
128 
120 
180 

181 
182 
188 
134 
186 

186 
187 
188 
189 
140 

141 
142 
148 
144 
146 

146 

147 
148 
149 

160 


I 

I 
s 


Jane  16 
»*  16 
"  16 
"     17 

"  17 
"  17 
*'  17 
»*  18 
18 


M 


•  ft 


18 
18 
18 
18 
19 


.1     19 

"     19 
*•     19 
19 
19 


121 

"  20 

122 

"  20 

128 

"  20 

124 

"  28 

126 

*•  28 

"  28 

"  28 

"  28 

*•  24 

»»  24 


ik 


26 
26 
28 
Aug.  26 
"     26 

"  26 
••  26 
"  27 
27 
27 


••  27 
"  27 
*•  80 
80 
80 


•*     80 

Jaly    1 

"      1 

•*      1 

••      1 


Location. 
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Name  of  eatabllshment. 


Klverslde  Woodworking  Co 

F.  A  P.M.R.  R.  Shops 

Tunnel  City  Boiler  Works 

Howard  Planing  and  Saw  Mill... 
City  Steam  Laundry 


PtHuron  Granite  A  Marble  W'ks 

E.  C.  Williams  &  Co 

Port  Huron  News 

Davidson  &  Wansey 

Marine  City  Stave  Co 


Marine  City  Stave  Co.. 

M.  Sicken 

A.  Bower 

Mich.  Salt  Works 

C-  Sheldon 
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Diamond  Crystal  Salt  Co. 
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St.  Charles  Hoop  Co. 
Stewart,  Long  &  Co. 
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Seeman  &  Peters 

Wm.  Barle 

Saginaw  Evening  News.. 
Saginaw  Courier  Herald. 


Saginaw  Brewing  Co... 
Hftginaw  Clay  Mfg.  Co. 

Wm.  G.  Evans 

Wm.  Patrick 

Brown  A  Anderson . . . . 


T.  C.  Prouty  Mfg.  Co 

Midland  Cnemtoal  Co 

Palmer  ton  Wooden  ware  Works. 

Peerless  Hand  Laundry 

HoytDry  Goods  Co. 


Saginaw  Drygoods  A  CariMt  Co. 

Smalleys  A  Wood  worth 

Bay  City  Cigar  Co 

Bay  City  Brewing  Co 

Bay  City  Electric  Light  Plant... 


What  goods  manufac- 
tured, handled 
or  sold? 


Doors,  sash,  etc 

R.  R.  and  car  repairs. 

Boilers... 

Lumber  and  lath 

Laundry  work 


Stone  work 

Printed  matter... 

Newspai>er 

Salt 

Salt  and  barrels. 


Staves  and  heading. 

Dressed  lumber 

Sash  and  doors 

Salt 

Leather 


Brick 

flalt 

Fine  salt 

Bash,  doors,  etc. 
Brtck 


Sash,  doors,  etc.. 
Dressed  lumber... 

Beer 

Wire  reels 

Machinery 


Rags,  metal,  etc 

Wooden  pipe 

Bicycles 

Hoops 

Staves  and  heading. 


Printed  matter. 


•» 


,t 


Dress  braids 

Newspaper. 

Printed  matter. 


Beer 

Paving  'brk¥  "II I 
Printed  matter... 
Shingles  and  salt. 
Lumber.. 


Door  hangers 

Bromides  A  dlsinfect*ts 

Tubs,  p  ills,  etc 

Laundry  work. 

Dresses  and  cloaks 


a 

a 

a 


Dresses 

Lumber  and  salt. 

Cigars. 

Beer ........ ....... 

Electriclightlllli 


run. 

,4 

idle 
run. 


*• 

ft« 
t» 

idle 
run. 

idle 
run. 

k« 
ti 
it 
«t 
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run. 
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run. 
k» 
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»t 

run. 

%k 

(» 
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k» 

<t 
(k 

Ik 
tt 
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run. 
•k 

kk 

kk 

k* 


kk 
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d 


fuU 
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full 

kk 

kk 
kt 

fk 
Ik 


fuU 
•k 


fal> 


tk 

kk 
kk 
kk 


fuU 
full 

kk 
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Ik 
kk 
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k« 
k» 

«k 

kk 
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kk 
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DuMct  No.  4. 


O.  O.  Krapfy  Deputy  Intpeetor, 


B 
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a 
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14 
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o 
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I 


o 
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& 

e 

§ 

33 


it 

8S 


to 


aoflo 


48 

60 
flO 


60 
60 
60 
00 

60 
67 
00160 


60 
St 


60 


60 

6060 

60160 

60i60 


60 

• 


60 

« 


6060 
60 

60601 
60 


80 

00 
60 

80| 


60 
60 


6U 


60 
60 
00 
00 
00 

00 

00 
00 
64 

61 

t 

48 

00 


00 
00 
00 
60 
0000 


00 
60 
60 
60 

60 
60 
60 
60 


60 
00 
60 
60 


601 

« 

60 
60 
64 

61 
t 

46 


60 


60.60 


o 


§ 

8 


I 


1^ 


15 
80 
40 
2J 

12 

7 
10 
48 
80 

100 

12 

30 

28 

9 

20 
70 
88 
12 
20 

4 

16 


16 

12 
66 
90 
46 
85 

6 
88 

80 
80 
40 

16 
85 
18 
80 
90 

16 

8 

2G0 

8 

20 

15 
84 
12 
16 
5 


40 
4 

8 

5 

9 

48 

20 


12 
16 


9 

20 
62 
26 
12 


16 


4b 
90 
46 

15 

8 
27 

4 
19 
85 

16 

85 

9 

20 


15 

8 

260 

8 


84 
8 

16 
6 


17 


8 
12 


7 

12 

1 

1 


5 

15 

15 


i 

o 

p< 

1 

s 

< 


u 

9 

■d  5j 


870 


1,900 

600 
800 
480 
2,000 
975 


460 
760 


660 
2,600 
1,579 

475 


125 


1,100 
880 


1,700 

8,800 

1,600 

600 

120 

1,800 

400 

900 

2,600 

780 

1,475 

880 

480 


660 
480 
6,600 
190 
440 

470 
8,060 
460 
700 
240 
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t 
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101 
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lor 

108 
109 
UO 

lU 
112 
118 
114 
115 

116 
117 
118 
119 
120 

121 
122 
128 
124 
126 

126 

127 
128 
129 
180 

181 
182 

lU 

185 

186 

187 
188 
188 
140 

141 
142 
148 
144 
145 

146 
147 
148 
149 
160 


*  144  hoar»-running  day  and  nlglit.        S  Refused  to  say. 
1 144  noars-nlght  and  day  while  mnning. 
1 120  hoars. 


*I  None  required. 
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FACTORY  INSPECTION. 


Inspeotion  book  No.  4. 


TABLE  No.  4.— CoKTUfUBD. — 


i 


t 

■ 


161 
IM 
168 
164 
166 

166 
167 
166 
160 
100 

161 

in 

168 
164 
166 

166 
167 
168 
168 

170 

171 
171 
178 
174 
176 

m 

177 
178 
178 
180 

181 

188| 

188 

184 

186 

186 
187 
188 
188 
180 

181 
198 

m 

184 
186 

186 

m 

188 
188 
800 


g 


I 


o 

S 

« 

Q 

July 

7 

u 

8 

8 

8 

8 

8 

9 

8 

10 

10 

i» 

M 

•« 

•I 


*• 


10 
10 

11 
u 


Aug.  8 


M 


*« 


8 

8 

18 

18 

18 


18 
18 
13 
18 
•*  14 


«* 


14 

14 

14 

18 

18 

18 
19 
19 
19 
80 


"  80 

•*  80 

"  80 

»•  80 


Location. 


Tawm  City.. 
East  TawasII 
Aa  Sable...  1 1 

OflCoda..I'lII 

Alpena  IIIIII 
«• 

East  TawasI' 

•4 

Saffi]iaw,B.& 

»4 
»k 
I* 
»» 

«» 
M 
U 
f« 

Bay  Oity 

M 

U 

14 

k4  -  — • 

44 
44 
<4 
44 

Ik 
44 
41 

W.  Bajr  dity'. 

41 
44 
4t 
44 
44 

44 
4k 
41 
14 

Bay  Oity.... I 


Name  of  eetabliBhrnent. 


C.  H.  Presoott  A  Son 

D.  A  Bi.  R.  R.  Shops 

T.  H.  Fox  A  Oo 

Ottawa  Hardwood  Oo 

H.  M.  Loud  A  Sons 

H.  BC  Load  A  Sons 

H.  li.-Lond  A  Sons 

Pack/Woods  A  Oo 

J.  A«  Evans...... ..,«., ...... ..... 

Alpena  Excelsior  Works 

Alpena  Woolen  BiiUs 

Robert  Thompson 

Holland-Emery  Lamb'r  OohMHI  8 
Holland-Emery  Lumber  OonMill  1 
Stone  Bros. : 

Tindle  A  Jackson. 

J.  T.  Wylie  A  Co 

Arthur Bimpson  .................. 

Sagtnaw  Unl6nSt.R*y.Pow»r  H^se 
Saidnaw  Union  St.  R*y.  Shops.... 

Wlokes  Bros.  Boiler  Shops 

Widkes  Bros. 

Stinsle  Bros. 

A.  flotaeon  ACo. -. 

J.  R.  Hall 

Jonathan  Boyoe  A  Sons 

D.  Ourrall 

S.O.  M.  Oates 

Phonix  Flourhur  Mills. 

Bay  City  Stoneuo.. 

Bay  County  Bleetrio  Co 

F.  B.  Bradley 

Natfonal  BoDer  Works.. 

MoKinnon  BCanufaoturlng  Co. ... 
Hmalley  Bros.  A  Co. 

Bay  City  Industrial  Works 

Wm.  Peters 

Schweilke  Bros 

F.  W.  Wheeler  A  Co... 

Fred  Alder 

Fred  O.  Ross. 

John  Welch 

West  Bay  Oity  Shoe  Mfg.  Ca.... 

Ross.  Bradley  A  Oo 

Empire  Electric  Laundry 

West  BaT  Oity  RoUer  Mills 

Kiicher  A  Newman 

Valley  Steam  Laundry.. 

W.  H.  Whittemore 

Marine  Boiler  Works 


What  goods  manufac- 
tured, handled 
or  sold. 


Lumber 

Railroad  repairs 

staves  and  heading 

Lumber 

Lumber  and  lath 

Lumber  and  poles 

Wooden  wheel  rims,  etc 

Lumber ^ 

Hhinsles 

Exodsior 

Woolen  goods 

Shingles 

Lumber,  lath  and  salt .. 

"        and  lath 

Shingles  and  salt 

Heading 

Hoops 

Dressed  lumber  A  boxes 

Electricity 

Repairs 

BoUers 

Blaehinery 

Meats 

Stone  work 

Shingles 

Lumber,  lath  and  salt.. 

Shinsles 

Lumber 

Flour,  feed,  etc 

Out  stone ......  ■ ......... 

Electricity 

Lumber  and  salt 

Boilers 

Boilers  and  machinery . 
Machinery 

•« 

Lumber,  lath  aiui  saitl. 

Cigars 

Iron  and  steel  vessels  ... 
Cigars.. 

Dressed  lumber 

Lumber 

Ladles'  A  chlld*n*s  shoes 
Dressed  lumber  A  boxes 
Laundry  work 

Flour,  feed,  etc 

Sash,  doors,  etc 

Laundry  work. 

Machinery 

Boilers 


a 

1 

0 
PES 


run. 
ik 


41 

4« 

44 

•• 

41 

4* 

k» 

k« 

»( 

«« 

*4 

4« 

4k 

•t 

k« 

4« 

44 

4« 

4» 

4« 

44 

4k 

4k 

4« 

idle 

•  ••  ■ 

run. 

«4 


44 


41 

44 


44 

idle 


run. 

44 
44 


4k 


44 


idle 
run. 

44 


41 

idle 
run. 

44 
41 

idle 
run. 

44 
k4 
44 

4< 
■4 


idle 


a 


Aill 

k4 


faU 

44 


44 


44 

44 

44 


faU 


44 


•  4 


44 


full 

44 


faU 

4, 
44 
4t 


44 
44 
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FACTORY  INSPECTION. 


InapeotioD  book  No.  6. 


TABLE  No.  4.— CoHTiKUED. — 


SOI 


804 


807 


800 

810 

811 
818 

818 
814 
816 

816 
817 
818 
819 


881 


886 

887 


861 


840 

841 

8481 

818 

844 

846 


Aag.81 
'»  81 
"  88 
"     88 


Sept  8 

8 
9 
9 

9 

9 

11 

11 

11 

16 
17 
17 
18 
18 


M 
(« 
t( 

it 

»1 

kl 

•I 
4* 
it 
M 


l« 
l( 
«l 


18 

18 

19 

19 
»     IP 


"  19 

"  81 

••  81 

•*  88 

I*  M 


•I 
«k 


It 
I. 


84 
84 


80 


846 

"     80 

847 

"     80 

848 

Oct.     1 

849 

*•       1 

860 

"       1 

Location. 


BeyClty..-.. 
Safflnaw 

M 

Bay^aty—.. 

ift 
it 

k* 
tk 
«k 

k( 

(k 

«* 
Ik 

Saginaw 

ti 

ki 
kk 
ki 

kk 
kk 

II 

W.  Bay  Oity! 
kk 

M 
•I 

Oiow  Island. 

Ik 

OarroUton..] 

kk 

«  «  •  • 

ZUwaokee... 

Saginaw. .II! 
kk 

»i 

Kawkawliii.. 

Gladwin 

Ik 

M 
kl 

Pinconning.. 
k« 

Standish...Ii 
II 


Name  of  establishment. 


Marine  Iron  Co 

J.N  MoDonald&Son 

Lafkln  Rale  Co 

Heins  Pickle  Go 

Farmers*  Handy  Wagons. 

Walworth  A  NeviUe  Mfg.  Co 

E.  J.  Vance  Box  Go. 

Briscoe,  Plnmsteel  A  Co 

McBwan  Bros 

Bay  City  Iron  Co 

W.  H.  Nickless 

PittsftOo. 

Meakin>  Model  Laundry 

Eddy  Bros. 

Detroit  Mill 

William  F.  Lange 

Bay  City  Steam  Lanndry. 

See  Bros 

Erd  Maaafactoring  Co 

Morley  Bros.... 

Morley  Bros. 

Morley  Bros 

LonisXrels 

Mattiaon  Roller  Bear*g  Hub  Co.. 
Bncheit  St  Orohmann. 

S.  A.  McOrath 

Gmmps  Manafaotnring  Go. 

Handy  Bros........................ 

Davfd8on*s  Ship  Yard 

Wilson  Hoop  Co. 

West  Bay  City  Mfg,  Co 

8.  W.  Tyler  &  Son. 

Saginaw  Salt  and  Lnmber  Co 

BUfw  Planing  MilL 

▲.  T.  BllflSw 

0.  L.  OrantA  Co 

Central  Lumber  Co 

O.  K.  Eddy  A  Son 

O.Merrill  A  Co. 

C.  S.  Bliss  &  Co 

Haggarty  A  Mosher 

Brown  A  Van  Ness  Planing  Mill. 
Brown  A  Van  Ness  Planing  Mill. 

L.  A.  Mabie 

Saylor  Hoop  Co 

Edward  Jennings 

W.  H.  Ford 

James  Norn 

Standlsh  Stave  A  Heading  Co.... 
Gray  Milling  Co 


What  goods  manutao- 

taied,  handled 

orsold. 


Machinery 

Flour  and  feed.. 
Rules  and  tapes. 

Pickles,  etc. 

Wagons 


Oross-arms,  etc. 

Boxes 

kl  ^ 


Lumber 

Machinery. 


Boxes 

Lumber  and  salt.. 
Laundry  work..... 
Lumber 

lath,  etc.. 


Cigars 

Laundry  work... 

Furniture. 

Pianos  A  harps.. 
Lumbering  tools 


Harnesses  and  collars.. 
Forgings 

Machinery 


Roller  bearings. 
Furniture. 


Brass  goods 

Boxes 

Boxes  and  lumber. 

Wooden  ships 

Hoops 


Dressed  lumber 

Shinsles... 

Lumoer,  lath  and  salt. 

Dreesed  lumber 

Lumber  and  salt 


Ik 
»i 

Ik 

M 


salt,  etc 

salt  and  lath. 


kk 


kl 


kl 


Hoops 

Dressed  lumber. 

Lumber 

Shingles 

Hoops 


Heading  and  shingles. 

**      and  staves 

Lumber 

Staves  and  heading 

Flour  and  shingles 
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run. 
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fall 

kk 
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idle 
run. 
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run. 
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run. 
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Ik 

kl 

kk 

kk 

kk 

M 
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idle 

run. 
idle 
run. 

kk 

fall 

faU 
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idle 
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idle 

kk 

M 

W 

a 

ran. 
idle 

kl 
run. 

faU 

fOU 

FOURTH  ANNUAL  REPORT. 


179 


DigMet  No.  4. 


O.  O.  Krapff  Deputu  Inspector. 


1 

a 
d 

0 

E 

1 
1 

t 

a 

1 

i 

% 

u 

t 

t 

0 

No.  of  persons  employed  when  run- 
niDgfoll  capacity? 

No.  of  males  employed  at  date  of 
ass    SaSSoD       inspection. 

:  :  :               :  :       No.  of  females  employed  at  date  of 
nSSoS:  :         inspectiou. 

g 

1 
1 
I 

< 

No.  of  children  under  14  years  of 
age  employed. 

No.  of  children  between  the  age  of 
14  and  16  employed. 

Are  registers  kept  and  statements 
filed  of  children  employed  under 
16  years  of  aflce? 

No.  hr*s  males  under  18  and  females 
S       under  21  years  of  age  work  pf>r  day  ? 

1 

5 

1 

0 

a 

a 
>• 

!| 

60 

60 

tw 

46 

tso 

60 

:  :  :  :  ^      Are  hoisting  shafts  and  well  holes 
:  :  :  :  8        properly  indoeed  and  scoured? 

'  :  :  :  :         guarded? 

;  ;  £  :]|      Are  all  stairs  properly  protected? 

:<■     Where  practicable,  do  doors  swing 

8        outward  or  slide? 

B      Are  doors  locked  or  bolted  during 

o        working  hours? 

Are  fire  escapee  provided  where  nec- 
essary and  with  suitable  openings? 

it 
II 

a^ 

ll 

s:S 

yes 
ft* 

(ft 

(ft 

ftft 

ftft 

no 
(ft 

< 

si 

sS 
tl 
•1 

yes 
ft( 

ftft 

•( 

no 

yes 
no 
yes 

• 

^1 

's! 
11 

li 
It 

yes 

yes 

ftft 
ft* 

ft( 

:<      Are  suitable  wash  rooms  and  water 

'-'     *  5  s  jg        ^.j^j^t,  prorlded? 

;  ;  ;  ;       .  .*;S :  1       Are  water  doeets  tor  lemaiee  sepa- 
!  :  •       ''8:1         rate  and  properly  screened? 

1 

1 
S 

s 

1 

mmmm 

•  *  w  > 

1 

*  «  »* 

w  •  ■  w 
w  •  w  * 

••■IW  • 

No.  given  factory  for  1886.                 I 

80 

48 

• 

60 

60 

20 
15 
65 

67 
90 

40 
68 
82 
140 
60 

80 
185 

10 
126 
186 

12 
12 
18 
84 

16 

40 

16 

6 

6 

12 

60 
126 
106 
800 

58 

10 
26 
180 
16 
84 

40 
120 
140 
148 

80 

46 
4 

10 
18 
82 

66 
46 
40 
60 
18 

•US 

670 
1,800 

000 

l,flUO 

1^ 

860 

X 

201 

• 

* 

* 

* 

1 

: 

Y 

c 

202 

on 

10 
10 
10 

10 
10 

206 

60 

204 

onm 

206 

80 

60 
60 
60 

48 

60 
60 
60 
60 
60 

48 
54 

60 

60 

60 
60 
00 

60 
60 
60 
60 

m 

60 
60 

m  * 

m 

mm 

60 
60 

2 
2 

yea 

M 

206 

60 

Ml 

207 

on 

10     60 

2n8 

60 

2n9 

s 

60 

12 

26 

186 

2 

125 

185 

4 

4 

•  ••• 

"'5 

mm  mm 

2 

8 

900 
700 

•  «•• 

10 
10 

18 

10 
10 

8 
10 

60 

60 
60 
60 
00 
60 

60 
60 

mmmm 
«  «  w  « 
mmmm 

— 

yes 

(ft 
ftt 

no 

ftt 
ft* 

yes 

M 
ftft 

ft( 
ft( 
ftft 

•» 

(ft 

no 

ift 
ftft 
ftft 
t( 
(ft 

ftft 
(1 

X 
± 

yes 

ftft 
•ft 
(( 
(( 
ftft 

yes 

(ft 
(• 
ftft 
ftft 
(• 

yes 

yes 

ftft 

(( 

no 
yes 

no 
yee 

no 

no 
yes 

«  www 

•  •  •  * 

■  ■  "  * 
w  «  a  * 

210 
211 

60 

5,600 

110 

5,000 

5,600 

28U 
285 

212 

o3 

00 

«  *• 

.... 

218 
214 

60 

215 

48 

— - 

\ 

216 

So 

yes 

yes 

— 

217 

60 

218 

60 

82 

2 

1,200 

10 

60 



•  M  •  • 

yes 

yes 

no 

X 

yes 

yes 

yes 

yes 

yes 

«••• 

219 

60 

220 

60 

17 

8 

1,000 

10 

60 

yes 

yes 

yes 

yes 

no 

X 

yes 

yes 

— 

yes 

yes 

•  •  w  a 

221 

60 

222 

60 

2 
2 

6 

4 

126 
106 
260 

mmmm 

8 

00 
100 
200 

170 
2,600 
2,260 
8,800 

10 

"io 

10 
10 
10 
10 

"66 
60 
60 

60 
60 
60 
60 

^ft^ 
(ft 

ftft 
(ft 
li 
ftft 

no 
ftft 

•ft 

ftft 
<( 
(ft 
(ft 

i 

« 
1 

* 

* 
* 

• 

(ft 

(ft 
(1 
ftft 

ftft 

yft?» 

ft* 

(1 
ftft 
ftft 

ftft 

yes 

ft( 
•• 
i( 
ft( 

yft«ft» 
ft( 

•ft 
(ft 
•ft 
ftft 

yes 

•  ••■  • 

•  •  «  « 

288 

3 



•  ««  « 

...... 

mmmm 

yes 

yes 

ftft 
(( 
(ft 
•ft 

224 
225 

80 

226 

89 

60 

—  .- 

80 

4 

ys" 

227 
228 
220 

60 

280 

60 

5 

•  »•• 

160 

10 

60 





yes 

yes 

no 

X 

yes 

yes 

yes 

yes 

«  ••  ■ 

---- 

281 

60 

282 

60 

140 
11 

4,800 
840 

10 
10 

60 
60 

•  ••« 

— . 

yes 

yes 
ftft 

no 
(ft 

1 

y? 

ys" 

yes 

^ff 

•  a  «  w 

•  «M  W 

WWW* 

288 

60 

284 

60 

285 

60 

«««• 

286 

60 

287 

60 

288 

60 

280 

60 

90 

•  «•« 

\m 

10 

60 

•  *•* 

•  **« 

yes 

yes 

no 

X 

yie's 

yes 

— — 

yes 

-— . 

— 

240 

60 

241 

60 

242 

60 

248 

60 

244 

60 

245 

60 

66 

— — 

2,000 

10 

60 

-*»" 

■■•  *• 

yes 

yes 

no 

X 

yes 

yes- 

yes 

yes 

.... 

.... 

246 

60 

247 

248 

60 

249 

60 

18 

«••• 

660 

10 

60 

«   ««* 

yes 

yes 

no  It' 

yes 

yes 

yes 

yes 

•  ••• 

•  WW* 

260 

1 

r 

*  144  houra-mnning  day  and  night        t  Permit  given  by  inspector.   X  None  required. 
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FACTORY  INSPECTION. 


Inspection  book  No.  6. 


TABLE  No.  4.— GoifmmKD.— 


BM 


S67 


861 


Mi 


tB7 


fttd 

271 
972 
J7« 
S74 
875 

876 
«7T 
878 
87P 


181 
888 
888 
884 


887 


8901 
8P1 


88^ 
884 
886 


897 


800 


Oct.  1 

*•  8 

"  8 

"  8 

"  8 


«4 


»4 


•« 

(i 


I* 


U 
M 


8 
8 


8 
8 
8 
9 
80 

80 
80 
80 
80 
81 


81 


M 

"  88 

"  83 

"  88 

"  .  84 

"  86 
"  86 
**     86 

Not.  8 
*•      8 


II 


M 
4* 

M 
II 
II 


8 
8 
8 

4 
4 

4 
4 

6 
6 
6 


Ziooatlon. 


SUtndisb.... 
West  Branoh 


i» 


Lewlston 


Orayllns ,.. 

41 

Wateis-.r.l 
Gaylord  ^.. 

M 

Oheboyganl 

«4 

44 

44 


44 

m  m  m 

41 

•  •  « 

44 
44 
41 

DanoanOlty. 
Bay  City 

44 
44 
§4 

44 

OarroUton 

44 

Saglnaw.BlB. 

41 
44 

SaginaWfWJS. 

41 

Sairlnaw 

44 
U 
41 

41 
44 
44 
44 
14 

44- 
U 

Ooleman 

41 
•4 


Name  of  eetablishment. 


Star  Wooden  Ware  Works 

French  Lnmber  ^^o. 

French  Lumber  Co 

Mlcbelson- Hanson  LomberOo. 
Miobelsoo-Uanson  Lumber  Oo. 

tellinff  A  Hanson 

Ballinff  A  Hanson 

Malllngft  Hanson. 

Henry  Htephens  A  Oo 

Dayton  Last  Block  Works. 

Jackson  A  Wiley 

J.  F.  Ma'oney 

Pfloter  A  Vogel  Leather  Oo 

W.  ft  A.  McArthnr 

W.  &  A.  McArihnr 

Oh«>boygan  Lumber  Co 

D  Quay  A  Sons 

Stnr  Steam  Laundry 

M.  D.  Olds 

Whitehall  Lumber  Go. 

Pelton  &  Re!d.... 

Swift  Bros. 

L  Littlejohn   

Thompson,  Smith  A  Sons. 

Matthew  Lamont 

Lewis  Manufacturing  Oo 

Bay  Manufacturing  Co 

Au'irewsft  Aibee ., 

Miller  Bros. 

William  B.  Mershon  A  Co. , 

Brewer  Lumber  Oo. , 

Feige  Desk  Oo.-No.  8 

SaglUMW  Mnnufacturing  Co...., 

Grren,  Ri  g  A  Oo 

Grinnell  SeedOa 

Segtnaw  Milling  Oo. , 

Bngvs  ft  Cooper. , 

A.D.Camp 

F.  W.  Carlisle  ft  Oo. , 

Charles  Desham , 

U.  «.  Graphite  Oo 

CharlfS  Lee 

('harhsLee 

F.  ft  P.  M.  R.  R.  Shops 

H.  ft  W.  Heiu , 

J.  P.  Beck 

F.  H.  Merta , 

B  P.  Hlckox. 

Simmons,  McMorris  ft  Oo , 

Willis  ft  Mason 


What  goods  manufao- 

factured,  handled 

or  sold? 


! 


Tubs  and  pails. 

Shlnicles 

Lumber ^ 

Drt*raed  lumber 

Lumber  and  latb 

Dressed  lumber 

Lumber  and  lath 

**      and  shinglea.... 

"      and  lath 

Last  blocks 

Hoops  and  staTss. 

Beer 

Leather 

Flour,  feed,  eto.^ 

Lumber 

*'      and  lath 

Shingles 

Lanudry  work. 

Stayf« 

Lumber 

**      and  lath 

44  44 

Rhlngles -IIIII" 

Lumber  and  lath 

Sash,  doors  and  lumber. 

**        "    etc 

Boxes  and  lumber. 

44 

Dressed  lumber  IIIIIIIII 
Sash,  doors,  boxes,  etc... 

DresMd  lumber  ft  boxes 

Offloe  desks 

Dressed  lumber,  etc 

Lumber,  lath  and  salt .. 
Seeds 

Fl>ur,  feed,  etc 

Lumber  and  salt 

Staves 

Leather 

Barrels 

G*^phite  ft  graph.paints 

Dressed  lumber,  etc 

Lumber 

0«neral  repairs 

Extracts 

Carriages  and  buggies.. 

Cigars^ 

Hoops  ani  staTSS. 

Heading  and  staves 

Shingles  and  feed 


idle 
run. 

44 


44 
M 

idle 
run. 


«4 

Idle 

41 


idle 

41 
44 

run. 

14 

fuU" 

44 

44 

44 

44 

44 

44 

44 

44 

41 

44 

44 

44 

44 

44 

44 

44 

41 

M 

idle 

run. 
idle 
run. 

14 

foU 

■foii" 

14 

idle 

...... 

run. 

44 

fuU 

41 

44 

44 

idle 
run. 

fuU 

44 
44 

idle 

44 

run. 

part 
fall 

fuU 

44 

44 

44 

44 

44 

44 

44 


fuU 


44 
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DMHet  No.  4. 


O.  O.  Krapf,  Deputiy  Intpeeior. 


& 

e 


I 


60 

60 

60 

6060 

6060 


60 
60 


6060 
60 


60 


6060 


60 
60 
60 
60 


60 
60 

60 


45 


g 

I 


o 


60 
60 


00 


60 
60 
60 


60 


60 
60 
6060 


60 


60 


6060 


60 
60 
60 

60 
60 
60 
60 
60 

60 
6060 


60 
60 

M 

60 


60 

60 


60 
60 
60 


60 
60 
60 

60 
60 
60 
60 
60 

60 
M 

60 
60  48 
60  60 


60 

•  « 

60 
60 

60 
64 


60 
48 


60  60 
60. 


& 

9 

It 


100 
24 
80 
12 
50 

84 
46 

68 
180 
\» 

100 
7 

IfiO 
6 

UO 

66 

87 
10 
40 
80 

75 
80 
16 
114 
90 

80 
40 
10 
80 
876 

160 

60 

800 

186 

66 

71 
60 
88 
60 
•20 

18 

80 

8^ 

880 

4 

14 

8 

40 

16 


12 


84 
46 
68 
180 
68 

100 
7 

125 
6 


66 


2 
40 


76 

90 
16 


85 

18 
80 


24S 

60 

86 

16Q 

125 

4 


12 


40 

20 

8 
16 


800 
4 

14 

8 

20 


I 


62 
89 


§ 
83 

1 


t 

< 


8400 
1.100 

776 
1,060 
1,600 
6,600 
2.800 

4,200 

800 

6,000 


2,680 


800 
1,000 


8,000 


1,600 

660 

1,160 


6»600 

1,800 
1,400 
8,800 
4,000 
776 

l^OOU 
860 


2.000 

780 

800 

600 


9,000 
200 

600 

840 
675 


I 


I 

St 

'"a 

a" 


"8 
I 


S 


•Si 

JqS 


1^ 

I 

010 

cgSf 


1 


I 


•1^ 
?S2 


yes 


84 


17 


yee 


yes 


yee 


yes 


I 


35 


10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 


10 


10 
10 


10 
10 
10 


10 

10 
10 


10 

10 
10 
10 
10 
10 

10 
10 


10 
10 

10 
9 


10 
10 

10 

8 

10 


I 


s 

I 

0 

I 

S=5 


60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 


60 


60 

60 


60 
60 
60 


60 

60 
60 


t40 

60 
45 
60 
60 
60 

60 
45 


60 
60 

60 
60 


60 

60 

60 
60 
60 


9P 


yes 


yes 
yee 
yes 


yes 


yes 


yes 
yes 


yes 


ye6 


DO 


S 

i 

n 
K 

% 
t 

< 


yes 


yes 


fk 


*» 


9 
I 

Sew 

li 


■1 


a 
12 

0 

•o 

3 
I 

o 

8g 

Cm 


yee 


It 


ti 


•  4 


yes 


yes 


yes 


u 


yes 
yes 


(I 


yfS 


yes 


yes 


(t 


yes 


yes 


yes 


yes 

M 


yes 


»4 


•  4 
4f 


yes 

44 


4< 

44 


yes 

(4 


»4 
44 
44 


no 

44 


14 

14 
14 


44 


(4 
•4 


(I 


no 


no 

44 


no 

44 
44 


no 

44 
44 


no 

44 
44 


44 
»4 


44 


no 

k4 


44 

44 


no 

44 


44 
44 
<( 


It® 

II 

is 


a 


t 
t 

t 
t 
t 

I 

t 
t 
t 
t 


t 
t 


t 

X 

t 


I 


X 


yes 

yes 

X 


h 

•4-1  (fl 

Js 


yes 

44 


44 
44 
44 
44 


44 
44 
44 


yes 


yes 

(4 


4« 


no 

44 

yes 


yes 


4( 
14 
44 


yes 

44 


yes 


I 
f 


yes 

14 


14 
4< 
4< 
44 
44 

44 
44 

44 
44 


yes 


'S» 


44 


no 
yes 


yes 


44 
4« 
14 


yes 

44 


yes 

44 


yes 


yes 


yes 


yes 

44 

yes 


yes 


1 

f 

ll 

if 

g5 


yes 


yee 


yes  • 


I 

si 
P 


yes 

44 


44 
•  4 

44 

44 
44 
44 


yes 


yee 


yes 

44 

44 


yes 

44 


yes 


41 
44 


yee 


yes 


yes 


yes 


44 


yes 


44 
4t 
44 

44 

44 
44 


yes 


44 
44 


ys» 


44 

44 
44 


d^ 


yes 


yes 

44 


8 


i 

I 

I 

i 


261 


264 


207 


261 


264 


2T0 

271 
2T8 
278 
274 

275 

276 

m 

278 
279 
280 

281 


284 
286 


287 


290 
291 


294 
296 


2W 
298 
299 
80O 


*  144  hoars-«mploy63  In  bean  and  pea  department  work  10  hoars  per  day;  men  in  mill  work  18. 

t  Permit  given  by  inspector.  %  None  required. 
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FACTORY  INSPECTION. 


Inspection  book  No.  7. 


TABLE  No.  4«--0oirnNUBD. — 


s 

p^ 

t4 

O 

%^ 

• 

tr 

1 

3 

1 

%4 

87 

9 

a 

W4 

-a 

s 

6 

«( 

% 

o 

aoi 

Nov. 

5 

am 

w 

5 

ann 

M 

5 

804 

h$ 

6 

806 

U 

6 

fl06 

»t 

7 

807 

«4 

7 

808 

M 

7 

809 

«« 

7 

810 

M 

7 

811 

u 

9 

812 

»t 

9 

818 

M 

9 

814 

44 

9 

815 

44 

9 

816 

44 

10 

817 

44 

10 

818 

44 

10 

819 

44 

10 

880 

44 

10 

881 

»* 

10 

888 

44 

U 

888 

44 

11 

88i 

<» 

11 

886 

44 

11 

888 

14 

18 

897 

44 

18 

888 

44 

18 

889 

•  t 

18 

880 

4< 

18 

881 

44 

18 

882 

44 

18 

888 

14 

18 

884 

44 

18 

am 

44 

18 

m 

(4 

18 

887 

44 

13 

888 

44 

18 

889 

14 

13 

840 

44 

U 

841 

44 

14 

848 

44 

14 

848 

14 

M 

844 

44 

14 

846 

44 

14 

846 

44 

14 

847 

44 

17 

846 

4t 

17 

84» 

44 

17 

880 

14 

17 

Location. 


Coleman... 

44 
44 

Beaverton. 

44 

Bay  City.. - 

44 

41 
41 
41 

44 

4« 

44  ' "~ 

«4 

44 

Saginaw 

It 

44 

Painefl...!!! 
St^  Charlesu 

Oakley 

OWOMO 

(i 

(I 

44 

44 
41 
44 
44 
41 

44 

44 
44 
44 
44 

4( 

44 
44 
44 

Flint-. III". 

(4 
44 

Lapeer..... 

44 
44 

44 

Flint^lII" 

14 

44 
44 


Name  of  eetabllahment. 


W^iUls&Maaon. 

G^eo.  Cooper..  ..  

J.  E.  Curtice  A  Son 

Beaverton  Cooperage  Co 

Roes  Brothers 

MioLlgan  Box  Co 

The  Hardwood  Co 

Bay  City  Excelsior  Works 

Craney  Manafaotarlng  Co. 

Sonth  End  Lumber  Co 

Julius  Wilhelm 

Hampton  Manufacturing  Co 

Bickemeyer,  Kramm  A  Co 

L.  B.  Dolsen  Box  Co 

Meyer  &  Russell 

Saginaw  Globe 

Swift  Electric  Light  Go 

R.  Gottschalk. 

Edwin  Andrews 

St.  Charles  Hoop  Co 

F.  F.  Spiegel 

Johnson  Baking  Co , 

Owosso  Stave  and  Hoop  Co 

Ann  Arbor  R.  R.  Shops 

Estey  Carriage  Co 

Owosso  Carriage  Co 

Michigan  Package  Oo 

The  Argus 

Ann  Arbor  Milling  Co 

City  Steam  Laundry 

L.  E.  Woodard 

Estey  Mfff.  Co.— Factories  A  &  B 

Owosso  Handle  works 

W.  H.  Mason  &Son 

Owosso  Manufacturing  Co. 

The  Times 

Castree&  dhaw 

Owosso  Casket  Works 

Robbins  Table  Co 

Flint  PautaloonCo 

Holmes  A  Wells  Cigar  Co 

WellerA  Au<)tln 

J.  A.  Hungerford  A  Son 

Ldpeer  Handle  factory 

Wm.  McDonald 

Centennial  Mills 

C.  Klppe 

Home  8team  Laundry 

Flint  Journal 

Abe  Davis.. 


What  goods  manufac- 
tured, handled 
or  sold. 


Shingles,  feed,  etc... 
Staves  and  heading. 

44  44  44 


4« 


44 


hoops 

Shingles  A  cedar  blocks 


Boxes 

FinUhed  lumber. 

Excelsior 

Vacuum  pans 

Lumber  and  salt. 


Cigars 

Dressed  lumber,  etc 

Sash^  door?,  etc 

Boxes 

Mattresses,  springs  and 
pillows. 

Printed  matter 

Electricity 

Cigars 

Shingles 

Hoops 


Flour,  feed,  etc... 

Crackers,  etc 

Staves  and  hoops. 
General  repairs... 
Carriages 


44 


Paper  packages 
Prfnted  matter. 
Feed  and  grain. 
Laundry  work.. 


Sash,  doors  &  furniture 

Furniture 

Handles 

Spokes 

Screens,  snow  shovels, 
etc. 

Printed  matter 

Machinery 

Caskets  and  coffins 

Tables 

Pantaloons 


Cigars 

PiiDting  and  cigar  boxes 
Carriages  and  buggies.. 

Handles,  etc 

Machinery  and  castings 


Flour,  feed,  etc. . 

Cigars 

Laundry  work. . 
Printed  matter. 
Cigars 


3 

O 

9 


<§ 


idle 

4( 

run. 

44 

41 


idle 
it 

4( 
44 
(4 

run. 
idle 
run. 

44 

idle 


run. 

4( 
44 

idle 

44 


4( 

run. 

44 

44 

idle 


run. 
i< 

it 

4( 
44 

u 
u 

idle 

44 

run. 

44 
4i 
il 
t« 
44 

44 
44 

idle 

44 
44 


run. 

41 
44 
44 

44 


I 


fuU 

44 


44 


fnU 
full 

44 


fnU 

44 
U 


fuU 
part 
lull 


part 

44 

fuU 

44 
44 


part 


full 


44 


part 
fuU 
part 
fuU 


41 
(4 


fuU 

44 
44 
44 
44 
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DitMei  No.  4. 


O.  O.  Krapff  Deputy  Intpeetor. 


*  144  homv-numinff  day  and  night.       t  Not  In  factory  A. 


X  None  reqoired. 
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FACrrORY  INSPECTION. 


Inspeotion  book  No.  8. 


TABLE  No.  4.— OoNOLUDxa— 


881 


881 


"  84 

"  88 

"  8ft 

*«  8ft 

••  sn 

"  87 

"  88 

»•  88 


tl 
tf 
t« 
14 
tl 

I* 
«t 
M 
»4 
t« 
t< 


1 
1 

8 
8 

8 

4 

4 
4 
4 
4 
4 


Looation. 


Nov.  17 

nint 

»t 

17 

It 

•• 

18 

tt 

tl 

18 

It 

II 

18 

It 

tt 

18 

tt 

II 

18 

II 

It 

18 

It 

tl 

18 

II 

tl 

18 

It 

It 

18 

it 
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Name  of  eetabUahment. 


M.  Ephraim 

Warren  Bfaohine  Works 

Wolyerine  Citiaen 

Olaesen  A  Streat 

Flint  Oigar  Co , 

Old  Sol  Cigar  Co. 

W.  A.  Patareon 

a  C.  Randall  A  Co. 

Hooran  A  Whlteliead 

J.  B.  Armstrooir  Mfg.  Co 

ReyolTing  Hat  Case  Go 

Barney  Granite  A  Marble  Wk*8 

Dnrant-Dort  Carriage  Co. 

Flint  Woolen  Milla 

Beardslee,  ailliee  A  Co 

W.  F.  Stewart 

Heartch  A  Bnrdick 

Flint  Wagon  Works 

W.  A.  Forbes  A  Co 

ToscolaCo.  Advertiser 

S.  Parks 

Frank  MUler 

Frank  Miller 

Vaasar  Woolen  Mills 

Mallory  A  Shannon 

Liken  A  Baoh 

liikenA  Baoh 

Sebewaing  Mfg.  Co 

liikenA  Baoh 

F.  F.  Winter 

C.  A  O.  T.  R.  R.  Shops 

C.  A  G.  T.  R.  R.  Car  Shops 

Jenks  Ship  Baildlng  Co 

Danford  A  Alyerson , 

Mloh.  Sulphite  Fibre  Co 

Linton  Mfg.  Co. 

VaUer  Mfg.  Co 

Standard  Machine  Works 

Geo.  H.  Downing 

Bay  City  Woodenware  Works.. 

Valley  Scrap  Iron  Co.. 

GrayeeACo. 

Crystal  Water  Co 

U.  S.  Baking  Go 

C.C.  Barker 

E.  L.  Hitohcook , 


What  goods  manufao- 
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Printed  matter. 
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Oarriaces,  etc 
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Springs  A  steel  special. 


Hat  cases 

Cut  stone  A  monuments 

Vehicles 

Woolen  goods^ 

Sash,  doors,  etc 


Buggie  bodies 

Bash,  doors  A  furniture 
Wagons  and  buggies.. 

Sash,  doors,  etc 

Printed  matter 


Shingles 

Lumber 

Sash,  doors,  etc.. 

Woolen  goods 

Cheese  bozee 


Staves  and  heading. 


run. 

u 
It 


t* 


tt 


tt 


Sash,  doors,  etc 

Staves  and  heading. 
Hash,  doors,  etc 


R.  R.  repairs. 

Cars 

Boats  ..: 

It 

Fibre."""" 


Boxes,  sash,  doors,  etc. 

Pants,  overalls,  etc 

Machinery 

Cigars 

Tubs  and  pails. 


Rags  and  Junk 

Shingles 

Mineral  water 

Crackers  and  biscuits. 
Lumber  and  salt 
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•  New  concern— Just  ready  to  start. 


FOURTH  ANNUAL  REFOBT. 


185 


DisMei  No.  4. 


O.  O.  Krapf,  Deputy  Itupeetor, 


V 144  hofon. 


t  Pay  roll  not  given .  t  Permit  given-  by  Insiwotor. 

I  Impoeiible  for  insiwotor  to  give  exact  number. 


*  None  required. 
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DEDUCTIONS    FROM    THE    WORK    IN    DISTRICT    NO.    4. 


Organization  of  District. 

m 

This  district  has  it<s  headquarters  a/t  Saginaw.  Much  of  its  territory 
is  in  the  n€<wer  part  of  the  State,  wliere  lumber  dias  been  a  greajt  industry. 
Many  of  the  lumber  manufa<atorie8  are  idle  or  have  been  removed  for 
want  0(f  timber,  which  is  fast  disappearing.  The  dlstriot  is  loamiposed  of 
23  counties,  as  follows : 

Alcana,  Genesee,  Montmorency,  Saginaw, 

Alpenja,  Gladwin,  Ogemaw,  St.  Clair, 

Arenac,  Huron,  Osooda,  Sanilac, 

Bay,  loeco,  Otsego,  Shiawassee, 

Cheboygan,  Lapeer,  Presque  Isle,  Tuscola. 

Crawford,  Midland,  Roscommon, 

Factories  Inspected, 

There  were  396  factories  insi)eoted  during  the  year,  of  whidh  308  were 
running?,  and  88  were  idle.  Of  the  308  whicih  were  running,  278  were 
working  full  time,  and  30  on  part  time. 

Tliis  shows  that  over  22  per  cent  of  the  factories  inspected  were  idle, 
as  compared  with  13  per  cent  in  1895.  Of  the  factories  running,  9  per 
cent  were  running  part  time,  as  against  6  per  cent  in  1895. 

Hours  of  Labor  Per  Week, 

Hours  per  week,  when  running  full  time 24,372 

Hours  per  week,  at  date  of  inspection 18,909 

Hours  loet  per  week 5,463 

Thi.-i  means  a  loss  of  54()  days  of  10  hours  each  every  week,  or  a  daily 
loss  of  91  days.  Oomiputed  at  fl.31  per  day,  the  average  diaily  wages 
paid  for  all  labor  by  these  factories,  and  it  meane  a  dtaily  loss  to  labor  of 
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f  119.21,  or  an  annual  Iosb  of  f37,312.73  as  compared  with  earnings  if 
these  factories  were  running  full  time. 

As  io  Employes  and  Pay, 

Number  employes,  running  full  capacity 22,237 

Number  of  employ^  at  date  inspection 13,791 


Number  less  full  capacity. '. 8,446 

C(*m<pared  with  running  full  capacity,  these  factories  would  employ 
8,446  more  persons,  which  at  f  1.31  would  aggregate  f  11,064.26  daily,  or 
3,463,113.38  annually.  This,  taken  with  the  loss  of  f37,312.73,  the  loss 
by  reai»on  of  running  ahoi't  time,  we  And  an  annual  loss  to  labor  in 
these  factories  alone  of  $3,500,426.11,  and  this  at  the  rate  of  wages  much 
le^ss  than  formerly  paid. 

Number  of  males  employed 12,994 

Number  of  females  employed 797 


Whole  number  employed  at  date  of  inspection 13,791 

Num,ber  employing  females 83 

Total  monthly  pay-roll  of  factories  rummiing $469,394  00 

Average  monthly  pay-roll  of  factories  running 1,523  68 

Average  monthly  pay  per  employe 34  03 

Average  daily  pay  per  employ^,  about 1  31 

CJiild  Lahor  and  Minora. 

Number  of  factories  employing  children  under  14 12 

Number  of  c^iildren  under  14  employed 25 

Number  of  children  under  14  disdiarged 25 

Number  of  faictories  employing  children  between  14  and  16 44 

Number  of  children  between  14  and  16  employed 206 

Number  factories  where  statements  as  to  age  were  filed 41 

Number  factories  where  statements  as  to  age  were  not  filed 3 

Whole  number  factories  employing  children,  as  above 44 

The  inspecrtor  found  more  children  under  14  employed  thian  in  1895. 
They  were  all  promptly  discharged.  In  '1895  he  found  70  factorieB 
employing  dhildren  between  the  ages  of  14  and  16,  as  compared  with  44, 
the  present  year.  In  1895,  300  sudh  children  were  found  employed,  as 
against  206  at  date  of  last  inspection.  There  is  a  marked  tendency 
toward  employing  less  child  labor  with  the  factories  in  this  district. 
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The  kiw  as  to  keepimg  roisters  and  flliing  stiatenileivta  of  !tihe  ages  of 
ohildren  employed  is  generally  observed,  only  three  being  foiand  wihere 
saoh  crtatemen/ts  were  not  filed.  The  inspector  is  yery  watohf  nl  regarding 
any  kind  of  cblld  labor. 

In  no  factory  were  miniors  allowed  to  clean  madhinery  while  in  nDotikm, 
and  in  no  factory  were  females  under  21  or  males  under  18  required  to 
work  more  than  60  ihouTs  per  week.  The  following  shows  the  thours 
worked  per  day  in  eaicth  factory  found  running : 

Number  factx>rie8  working  12  hours  per  day *  1 

Number  factories  working  10  hours  x>er  day 278 

Number  factories  working  9^  hours  per  day 1 

Number  factories  working  9  hours  per  day 4 

Number  factories  working  8  hours  i>er  day 24 

Whole  numl>er  factories  running 308 

Nearly  91  per  cent  of  these  factories  work  on  the  10-hour  plan,  only  one 
being  found  where  a  longer  day  wias  exacted,  and  no  minons  were 
employed  there. 

Dinner  Hour. 

Number  factories  that  allow  60  minutes  for  dinner 280 

Number  factories  that  allow  50  minutes  for  dinner 6 

Number  faetoories  that  allow  45  minutes  for  dinner 18 

Number  factories  that  allow  40  minutes  for  dinner 1 

Number  factories  that  allow  30  minutes  for  dinner 3 

Wholt^  number  flaictoriee  runndng 308 

Over  90  per  cent  of  the  factories  in  this  district  allow  a  full  hour  for 
dinner.  Only  four  were  found  where  a  shorter  time  was  asked  than  pre- 
scribed by  law,  which  was  granted  by  the  inspector. 

Hoisting  Shafts,  Well  Holes  and  Elevator  Protection. 

Number  factories  wthere  hoisting  shafts  are  not  used 270 

Number  factories  where  hoisting  shafts  were  ppoftected 38 

Whole  number  factories  running 308 

Number  factories  w'here  elevaibors  are  not  used 269 

Number  factories  wihere  elevators  were  properly  protected 46 

Number  factories  where  orders  were  made 4 

Whole  number  factories  running 308 
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Tliifl  indlcatee  a  mtarked  impnoyemeiit  in  this  most  needed  pnoteotiaii 
over  1895,  where  11  hoisting  shafts  and  14  elevators  were  found  nnpro- 
tected.  Unpi^ected  eleyators  and  boisting  shafts  cannot  be  toleraited. 
Danger  in  this  dareotion  in  Michigan  factories  is  reduiced  almost  to  the 
minimunu 

Stair  Protection. 

Number  factories  w^here  stairs  are  properly  i>roitected 213 

Number  factories  wihere  there  are  no  stairs 92 

Number  factoriee  where  orders  were  made 3 

Whole  number  ftuctories  running 308 

Protection  to  stairs  means  proper  hand-rails,  stairs  suitably  screened 
at  sides  and  bottom,  rubber  for  steps  where  necessary,  and  anything  per- 
taining to  the  safety  of  employes.  In  1895,  26  places  were  found  wihere 
stairs  were  not  properly  protected,  as  against  three  in  1896. 

Doors. 

In  erery  factory  inspected  it  was  found  that  the  doors  swing  outward  or 
slide  where  practicable,  and  in  no  place  were  doors  locked  or  bolted  dur- 
ing working  ibours.  The  law  regarding  doors  is  rigidly  observed  in  this 
district. 

Fire  Escapes. 

Of  the  308  factories  running  it  was  decided  that  298  did  not  need  fire 
escapes;  nine  were  properly  proyided  with  them,  while  one  order  was 

made.  '     '     '    I 

Four  Are  escapes  were  ordered  in  1896,  the  inspector  finding  his  orders 
satisfactorily  complied  with.  The  inspector  has  been  very  watchful  in 
regard  to  this  necessary  protection  of  employes  who  work  in  flactories 
two  or  more  stories  Ugh. 

Machinery,  etc. 

Number  factories  using  shifters  for  throwing  belts,  end  where  loose 

pulleys  are  provided 260 

Number  factories  where  they  are  not  necesary 39 

Number  factories  where  such  ajypUiances  were  ordered 9 

Whole  number  factories  running 308 
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Number  factoriefl  where  vats,  pans,  sawfi,  and  madhinery  wa«  prop- 
erly protected 247 

Number  factories  where  there  was  no  machinery 40 

Number  factories  where  orders  were  made 21 

Whole  number  factorie©  running 308 

As  'Oomp^Ted  with  the  m»pection  of  1895,  this  tshowe  a  marked  impjpove- 
nient  in  regard  to  this  kind  of  protection.  Under  this  head  many  verbal 
orders  are  made,  and  generally  complied  with  without  further  notice. 

/  Sanitary. 

Number  factories  where  dust  arresters  axe  provided 96 

Number  factories  where  dust  arresters  are  not  necessary 209 

Numiber  ordera  made 3 

Whole  number  factories  running 308 

As  compared  with  1895,  a  marked  improvement  can  be  eeen  in  the  uae 
of  blowers  and  dust  arresters,  the  orders  being  13  for  that  year,  against 
three  for  1896. 

Number  factories  having  suitable  wash-rooms  and  water  closets 303 

Number  factories  where  orders  were  made ' .       5 

Whole  number  factories  running 308 

Number  having  sepairate  closets  for  females 72 

Number  not  rt»quiring  separate  closets  for  females 232 

Number  where  orders  were  made 4 

Whole  number  factories  running 308 

In  anything  pertaining  to  the  sanitary  condition  of  faietories  the 
inspector  was  very  mdnute  and  experienced  very  little  tnyuible,  it  being 
generally  recognized  that  suitable  water  closets  and  wash-rooms  are 
essentials  not  to  -be  neglects. 

Accidents. 

In  this  district  there  were  37  accidents  reported,  the  same  as  were 
reported  in  1895.  Of  these  five  were  fatal,  one  more  than  in  1895.  Two 
of  the  fatal  ones  reported  were  by  boiler  explosions  at  the  Mdhigan  Salt 
Company,  Alao'ine  City.  Eleven  of  the  accidents  for  the  past  year  were 
at  thi?  Linton  Manufacturing  Company's  plant,  Sagdna/w,  none  o(f  which 
were   fatal.    Most   of  the   aJccidents   reported   could   not  have   been 
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aToided  by  further  ppotecftian  to  machinery,  many  of  them  being  by  care- 
lessnesH  on  the  part  of  the  perBan  imjared. 

Remarks. 

Much  mteresting  data  can  be  obtained  by  a  study  of  these  tables,  a 
great  deal  of  which  is  not  enumerated  in  these  deductions.  The  changes 
ordered  and  a  history  of  the  accidents  as  reported,  which  follow,  will 
imparl  much  interesting  inf  onmiation. 


CHANGES    ORDERED    DXJRINQ   TEAR. 


DISTRICT    NO.    4. 


IThft  Bomber  ntat  to  tbe  liwpeetiaii  nomber  In  teUa.] 

No.  2.— Ordered  guard  aronnd  fly  wheel  on.  engine  shaft  I 

No.  7.— <}iiard  aronnd  driylng  wheel  in  basement  ordered. 

No.  0.~Ordered  projecting  screws  and  keys  on  printing  presses  guarded. 

I 
No.  17.— Ordered  two  children  under  14  discharged.  i 

No.  26.— Ordered  one  child  under  14  discharged. 

No.  80.— Ordered  railing  around  driying  pulley.     . 

No.  81.— Ordered  railing  across  landing  on  stairs  leading  to  filing  room.  | 

No.  85.— Ordered  statements  placed  on  file  with  name  and  ages  of  aU  children 
employed  under  16  years.  (Complied  with  at  once.— Insp.) 

No.  48.— Ordered  automatic  gate  on  elevator;  guard  around  fly-wheel  on  engine 
shaft,  and  dust  collectors  for  entire  factory.     • 

No.  44.— Ordered  one  child  under  14  discharged.  This  order  was  made  early  in  the 
season  when  establishment  was  running. 

No.  65.— Ordered  beyel  gears  covered;  exposed  set  screws  removed,  and  box  over 
belt  which  runs  close  to  the  floor  in  lower  part  of  milL 

No.  58.— Ordered  set  screws  removed  from  head  end  of  line  shaft;  handrail  on  stair- 
way; shifters  on  all  machines,  and  guards  on  rip  saw. 

No.  60.— Guard  around  flywheel,  and  handrails  on  stairways  ordered. 

No.  62.— Ordered  six  children  under  14  discharged. 

No.  67.— Ordered  guards  on  all  rip  saws,  and  over  planer  counter  shaft 

No.  71.— Ordered  one  child  under  14  discharged. 

No.  72.— Automatic  gates  for  elevator  ordered.  , 

No.  78.— Ordered  flre  escape  on  mill.  | 

I 
No.  79.— Ordered  two  rip  saws  provided  with  saw  guairds. 
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No.  97.— Guards  for  rip  sawe  ordered. 

No.  100.— Ordered  shifters  on  all  macMiiieB  foot  supplied,  aod  gruar^  on  itip  aaw.     * 

No.  101.— Ordered  shifters  on  all  machines,  and  guards  for  all  rip  saws. 

No.  119.— Ordered  loose  pulleys  and  shifters  on  all  machines  not  already  8U]M>lied, 
and  guards  for  rip  saws. 

No.  121.— Guards  for  rip  saws  ordered. 

No.  143.— Ordered  three  children  under  14  discharged. 

No.  161.— Ordered  automatic  gates  for  elevator;  handrails  on  stairways,  and  separ- 
ate closet  for  females. 

No.  168.— Ordered  statements  placed  on  file  for  one  boy  under  the  age  of  16  years. 

No.  189.— Ordered  guards  for  saws. 

No.  197.— Ordered  exhaust  fans,  and  guards  for  saws. 

No.  205.— Guards  for  rip  saw  ordered. 

No.  207.— Ordered  saw  guards  and  shifters  on  all  machnes. 

No.  208.— Ordered  shifters  on  all  machines  not  so  supplied. 

No.  213.— Ordered  handrail  on  stairway,  and  separate  closet  for  females. 

No.  216.— Ordered  separate  closet  for  females. 

No.  278.— Ordered  one  child  under  14  discharged. 

No.  276.— Ordered  shifter,  and  guards  around  flywheel  and  on  saw. 

No.  276.— Ordered  shifters  on  planer  and  one  child  under  14  discharged. 

No.  277.— Ordered  two  children  under  14  discharged. 

Na  283.— Ordered  one  child  under  14  discharged. 

No.  314.— Ordered  guards  for  rip  saw. 

No.  320.— Ordered  two  children  under  14  discharged.  This  order  was  made  earlier 
in  the  season  when  the  factory  was  running. 

No.  322.— Ordered  the  bakery  cleaned. 

No.  324.— Ordered  wash  rooms  proTlded. 

No.  332.— Statements  placed  on  file  with  name  and  ages  of  all  children  employed 
In  factory  A  under  16  yeare  ordered. 

No.  338.— Ordered  wash  rooms  in  finishing  rooms. 

No.  349.— Ordered  separate  closet  for  females. 

No.  368.— Ordered  a  guard  for  rip  saw. 

No.  369.— One  chAld  under  14  ordened  dischaTged;  also  guards  for  rip  saw  ordered. 

No.  364.— Handrails  on  stairways  ordered. 

No.  368.— Ordered  automatic  gates  for  elevator.  I 
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No.  378.— Ordered  one  chllil  imilor  14  «lisrliai-L'<'<l. 

No.  386.--Sliif ters  and  loose  pulleys  were  ordered. 

No.  390.— Ordered  fire  children  under  14  discharged:  registers  kept  and  statements 
on  file  for  boys  under  16;  exhaust  fans  and  piping  for  boring  and  turning 
lathes. 


ACCIDENTS    REPORTED    DURING   TEAR. 


DISTRICT    NO.    4. 


[The  number  refers  to  the  insi>ection  number  in  table.] 

No.  61.— Feb.  1,  1896.  Thomas  Johns,  age  40,  married,  filer,  in  the  employ  of  Sag- 
inaw Box  Co.,  Saginaw,  had  the  ends  of  three  fingers  cut  off  in  cutting 
machine,  through  his  own  carelessness.  Was  disabled  six  weeks,  and 
received  no  wages  during  time  disabled.  But  the  firm  gave  him  some 
assistance. 

No.  63.--Aug.  8,  1890.  Paul  Schram,  age  21,  single,  machine  hand,  employed  by 
Saginaw  Basket  Works,  Saginaw,  was  cut  across  back  from  shoulder  to 
hip,  by  weight  falling  from  swing  saw  and  letting  the  saw  come  forward. 
Was  disabled  two  months.  Firm  paid  wages  in  full,  and  all  his  expenses 
during  time  disabled. 

No.  07.— March  20,  1800.  .Tohai  Bahner,  age  20,  ^ngle,  mocMne  hand,  In  the  employ 
of  Russell  Bros.  &,  Co.,  Salzburgh,  cut  off  end  of  one  finger  by  carelefis- 
ness.  Was  disabled  two  weeks  and  received  no  wages  during  time  dis- 
abled. 

No.  67.- April  15,  18$)0..  Richard  Jackson,  age  26,  single,  machine  hand,  employed 
by  Russell  Bros.  &  Co.,  Salzburgh,  lost  one  finger  by  sliver  coming  off 
board  and  letting  hand  slip  on  saw.  Was  disabled  ten  days,  and  did  not 
receive  wages  while  disabled. 

No.  70.— April  2.3,  1896.  Herman  Meyer,  age  36,  married,  machine  hand,  employed 
by  D.  Hardin  &  Co.,  Saginaw,  in  using  cut-off  saw,  hand  slipped  from 
board  and  cut  off  part  of  little  finger.  Was  disabled  five  days  and 
received  no  wages  during  time  disabl^. 

No.  101.— May  14,  1896.  Bert  DeLacey,  age  20,  single,  machine  hand,  employed  by 
Riverside  Wood  Co.,  Port  Huron,  lost  one  finger  by  carelessness.  Was 
disabled  six  weeks,  and  received  no  wages  during  time  disabled.  The 
saw  was  nol:  guarded  accoiMling  to  orders. 

No.  114.— June  11,  1896.  John  Haley,  age  55,  single,  was  killed  by  a  boiler  explosion 
at  the  Michigan  Salt  Co.,  Marine  City.  Burial  expenses  paid  by  family. 
He  was  nt»t  an  em  ploy  §  of  the  firm. 

No.  114.— June  11,  1896.  William  Mowbray,  age  28,  single,  foreman,  employed  by 
Michigan  Salt  Co.,  Marine  City,  killed  by  a  boiler  explosion.  Burial 
expenses  paid  by  company. 

No.  114.— June  11,  1896.  Peter  Booth,  age  40,  mariied,  foreman,  in  the  employ  of 
Michigan  Salt  Co.,  Marine  City,  lost  left  arm  by  a  boiler  explosion.  Was 
disabled  two  months,  and  received  wages  in  full  while  disabled.  Doc- 
tor's bill  and  other  expenses  paid  by  firm. 
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No.  114.— June  11,  1806.  S.  O'Neal,  a^e  80,  married,  fireman,  employed  by  Mlcblgan 
Salt  Co.,  Marine  City,  was  badly  scalded  by  a  boiler  explosion.  Was  dis- 
abled six  weeks.  Wages  paid  in  f nil  for  time  disabled,  also  doctor's  bllb 
and  all  expenses  paid  by  company. 

No.  147.— June  26, 1806.  Joseph  Wisnet,  a^e  27,  married,  lumber  piler,  employed  by 
Smalley  &  Woodworth,  was  killed;  in  making  a  mistep  he  fell  from 
tramway.  Burial  expenses  paid  by  family. 

No.  163.— June  10,  1806.  John  McAuliff,  age  85,  married,  greaser,  employed  by  Hol- 
land, Emery  Lumber  Co.,  East  Tawas,  lost  three  fingers  through  care- 
lessness. Was  disabled  four  weeks  and  received  no  wages  during  time 
disabled. 

No.  180.— Aug.  17,  1806.  Howard  Burton,  age  16,  employed  as  rivet  heater  by  F. 
W.  Wheeler  &  Co.,  West  Bay  City,  was  killed  through  carelessness.  Two 
boys  were  scuffling  on  a  scaffold  thirty  feet  high,  and  both  fell  off.  The 
other  boy  was  slightly  injured.  Burial  expenses  paid  by  family. 

No.  208.— Sept.  11, 1806.  Charles  Trier,  age  18,  machine  hand,  employed  by  Saginaw 
Mfg.  Co.,  Saginaw,  had  arm  and  hand  bruised  by  a  weight  falling.  Was 
disabled  two  weeks,  and  received  one-half  wages  during  time  disabled. 
Doctor's  bill  paid  by  insurance  company. 

No.  280.— May  22,  1806.  Charles  Lapfaiski,  age  15,  machine  hand,  in  the  employ  of 
W.  B.  Mershon  &  Co.,  CarroUton,  had  two  fingers  bruised  by  careless* 
ness.  Was  disabled  six  weeks,  and  received  wages  during  time  disabled. 
Doctor's  bill  paid  by  firm. 

No.  280.— June  27, 1806.  Arthur  Bolster,  age  20,  single,  employed  by  W.  B.  Mershon 
&  Co.,  CarroUton,  had  one  finger  cut  off  on  foot  power  machine.  Was 
disabled  four  weeks,  and  received  wages  during  time  disabled.  Doctor'fl 
bill  i>ald  by  firm. 

No.  280.— Aug.  22,  1806.  John  Turloff,  age  16,  laborer,  in  the  employ  of  W.  B. 
Mershon  &  Co.,  CarroUton,  had  leg  below  knee  badly  cut  on  planlni^ 
machine.  The  machine  was  guarded,  but  he  removed  guard  which  was 
not  necessary.  He  was  sick  ten  weeks,  and  received  wages  in  f uU  durls^ 
time  he  was  unable  to  work.  Hospital  and  doctor  bills  paid  by  firm. 

No.  283.— May  10,  1806.  John  Babcock,  age  24,  single,  employed  by  Saginaw  Mtg, 
Co.,  CarroUton,  lost  part  of  little  finger,  through  carelessness.  Was  dis- 
abl<ed  <two  months.  He  received  one-half  wages  and  doctor's  bill  paid  by 
Insurance  company. 

No.  288.— April  6,  1806.  George  Barker,  age  85,  married,  employed  by  Saginaw  Mfg. 
Co.,  Saginaw,  had  hand  Jammed  and  poisoned  by  glue.  Was  disabled 
two  weeks.  One-half  wages  and  doctor's  bill  paid  by  insurance  com- 
pany. 

No.  288.— June  1,  1806.  Frank  Duane,  age  10,  single,  machine  hand,  employed  by 
Saginaw  Mfg.  Co.,  Saginaw,  was  cut  on  wrist  through  carelessness. 
Was  disabled  ten  days.  One-half  wages  and  doctor's  bill  paid  by  Insnr* 
ance  company. 

No.  288.— Sept.  22, 1806,  Frank  Merrow.  age  30,  married,  wood  .tu»mer,  in  the  employ 
of  Saginaw  Mfg.  Co.,  Saginaw,  had  hand  crushed  and  finger  brokeo, 
through  carelessness.  Was  disabled  three  weeks.  One-half  wages  and 
doctor's  bill  paid  by  insurance  company. 

No.  288.— June  10,  1806.  Frank  Merrow,  age  80,  married,  woodturner,  employed  by 
Saginaw  Mfg.,  Saginaw,  had  Jaw  fractured,  through  carelessness.  Was 
disable  thirty  days.  One-half  wages  and  doctor's  bill  paid  by  insurance 
company. 
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No.  288.— Sept.  29, 1886.  William  Bauer,  age  22,  8iD;gle,  machine  hand,  In  the  employ 
of  Saginaw  Mfg.  Co.,  Saginaw,  had  hand  cnt  on  grooving  saw.  Wa«  dis- 
abled five  weeks.  He  received  one-half  wages  and  doctor's  bill  paid  by 
insurance  company. 

No.  385.— Nov.  2,  1886.  Floyd  Collier,  age  18,  a  laborer,  in  the  employ  of  the  Owosso 
Mfg.  Co.,  at  Owoeso,  was  killed  by  a  belt  breaking  and  striking  him.  It 
was  purely  accidental  and  could  not  have  been  guarded  against.  His 
burial  expenses  were  borne  by  his  father. 

No.  869.- August  15,  1896.  Evans  Westfall,  age  21,  single,  an  engineer,  in  the 
employ  of  W.  A.  Forbes  &  Co.,  Garo,  had  two  fingers  cut  off  through 
carelessness  on  his  part  Was  disabled  four  weeks  and  received  no  pay 
nor  benefits  during  the  time. 

No.  378.— April,  1896.  Adolph  Muellerweiss,  age  16,  a  laborer,  employed  by  Sebar 
waing  Mfg.  Co.,  of  Sebawalng,  received  a  cut  in  the  leg,  by  the  breaking 
of  a  belt.  Was  disabled  two  weeks  and  received  no  pay  nor  benefits 
during  that  time.  It  was  an  accident  which  could  not  have  been  gruarded 
against. 

No.  886.— Feb.  1,  1896.  A.  Sonntag,  age  16,  employed  on  nailing  machine,  by  the 
Linton  Mfg.  Co.,  at  Saginaw,  through  carelessness,  smashed  fingers  on 
left  hand.  Was  disabled  25  days.  Received  one-half  wages  and  doc* 
tor's  bill  paid  by  an  insurance  company  during  disability. 

No.  386.— Feb.  11,  1896.  Charles  Carmel,  age  50,  married,  employed  at  loading  box- 
shooks  on  cars,  for  the  Lkilxwi  Mfg.  Oo.,  a-t  Saginaiw,  by  an  ovei'-lift  or 
strain  was  injured  internally.  Was  unable  to  work  for  28  days  and  dur- 
ing that  time  received  one-half  wages  and  doctor's  bill  paid  by  an  insur- 
ance company. 

No.  386.— March  5, 1896.  Ed.  Melevea,  age  30,  married,  employed  as  a  fireman  by  the 
Linton  Mfg.  Co.,  at  Saginaw,  was  scalded  when  handling  a  loose  pipe -on 
water  column.  Was  disabled  from  work  12  days,  during  which  time  he 
he  was  paid  one-half  wages  and  doctor's  bill  by  an  insurance  company. 

No.  386.— March  12,  1896.  H.  Williams,  aged  19,  employed  by  the  Linton  Mfg.  Co., 
at  Saginaw,  cutting  box  shooks  on  rip  saw,  cut  off  one  Joint  of  thumb  on 
right  hand.  Was  disabled  26  days  and  was  paid  one-half  wages  and  doc- 
tor's bill  during  disability  by  an  insurance  company. 

No.  386.— March  25,  1896.  B.  Richardson,  age  18,  employed  by  the  Linton  Mfg.  Co., 
Saginaw,  while  cutting  box  shooks  on  rip  saw,  was  disabled  for  33  days 
by  cutting  off  finger  on  left  hand,  blood  poison  setting  in.  Received  one- 
half  wages  and  doctor's  bill  paid  by  an  injsurance  company  during  his 
disability. 

No.  386.— April  3,  1896.  William  Holden,  age  30,  single,  employed  at  cutting  and 
grading  box  stuff  for  the  Linton  Mfg.  Co.,  Saginaw,  received  a  very  bad 
cut  in  comer  of  right  eye,  by  a  piece  of  pine  fiying  from  another 
machine.  Was  disabled  14  days,  during  which  time  he  was  paid  one- 
half  wages  and  doctor's  bill  paid  by  an  insurance  company. 

No.  386.— April  27,  1886.  .Toseph  Becelt,  age  50,  married,  employed  as  a  fireman,  by 
the  Linton  Mfg.  Co.,  at  Saginaw,  was  scalded  by  hand  slipping  from  the 
blow-off  pipe.  Was  disabled  17  days,  during  which  time  he  received  one- 
half  wages  and  doctor's  bill  paid  by  an  insurance  company. 

No.  386.— May  9,  1896.  A.  Lawson,  age  IS,  employed  at  feeding  a  planer  by  the  Lin- 
ton Mfg.  Co.,  at  Saginaw,  accidentally  cut  three  fingers  on  left  hand, 
which  disabled  him  67  days,  during  which  time  he  was  paid  one-half 
wages  and  doctor's  bill  by  an  insurance  company. 
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No.  386.— May  12,  1896.  Charles  Dibble,  age  20,  single,  was  eiiiplayed  by  the  Linton 
Mfg.  Co.,  at  Saginaw,  at  cutting  box  shooks  and  through  carelessness 
clipped  little  finger  on  left  hand.  Was  disabled  19  days,  during  which 
time  he  was  paid  one-half  wages  and  doctor's  bill  paid  by  an  Insurance 
company. 

No.  386.— May  20,  1896.  F.  Hutchinson,  age  18,  employed  as  a  machine  hand,  by  the 
Linton  Mfg.  Co.,  at  Saginaw,  cut  middle  and  index  finger  on  left  haxid« 
through  carelessness.  Was  disabled  27  days.  Received  one-half  wages 
and  doctor's  bill  paid  by  an  insurance  company. 

No.  386.— July  11,  1896.  F.  Fobear,  age  55,  married,  a  salt  maker,  employed  by  the 
Diniton  Mfg.  Co.,  at  Sagiioiaw,  slipped  Into  a  vat  of  hot  brine  and  scalded 
foot.  Was  disabled  18  days.  Was  paid  one^alf  wag<>s  and  doctor's  bill 
by  an  insurance  company  during  disability. 


FIFTH    DISTEICT. 


X.  A.,   £UY,  Deputy  Inapeetor, 


SUMMAET    OF    WORK    LN"    FIFTH    nTSPEOTIOK 

DISTRICT. 


Office  of  Deputy  Factory  Inspectob,  ) 
Alma,  Nov.  30^  1896.  J 

Hon.  0.  H.  Mobse,  Commissioner  of  Labor^  Lansing,  Mich.: 

Dbab  Sib — In  compliance  with  your  request  of  recent  date,  I  respect- 
folly  snbmit  the  following  report  of  my  work  as  Depnty  Factory  Inspector 
for  the  past  year. 

From  the  commencement  of  my  work  in  1895,  I  have  taken  pains  to 
meet  proprietors  and  foreman,  leaving  copies  of  the  law,  and  as  a  resnlt 
the  inspections  this  year  have  been  very  satisfactory,  not  a  case  of  illegal 
employment  of  children  having  been  found.  There  are  no  buildings  in 
this  district  where  people  are  employed  above  the  second  floor,  and  fire 
escapee  are  not  necessary.  Former  orders  for  protection  to  stairs,  belts 
and  machinery  have  been  complied  with,  and  I  have  not  found  it  necessary 
to  serve  written  notices  for  the  few  minor  changes  required,  a  verbal 
request  being  readily  complied  with.  I  have  inspected  during  the  year 
three  hundred  and  forty-two  factories  and  shops,  and  revisited  eighteen  of 
the  larger  ones.  Owing  to  the  general  depressed  condition  of  business 
very  many  places  are  idle.  Especially  have  I  found  this  the  case  in  the  past 
two  months.  A  great  many  others  are  only  working  a  part  of  their  usual 
force.  Under  changed  conditions,  with  the  factories  all  running  to  their 
full  capacity  there  would  be  very  much  more  for  an  inspector  to  do. 

Yours  very  respectfully, 

T.  A.  ELY, 
Deputy  Inspector. 
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Diairiet  No.  5. 


T,  A,  Elfff  Deputy  Inspector. 


*  UO  boQTB-rannliiff  oyer-time. 

^  Pay  roll  not  given. 


t  Yes-sates  need  repairing.         t  None  required. 
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Swing  Bros 

Henry  Wagon  Works 

Esoanaba  Mirror 

Iron  Port. 

Escanaba  Journal 

Chicago  &  Northwestern  R.  ft.. 

The  I.  Stephenson  Co. 

Ford  River  Lumber  Cc 

Harding  Bros. 

Menominee  River  Shingle  C 

Blod^ett  &  Davis..    .     

The  Kirby  Carpenter  Co 

Lndington,  Wells  &  Van  Shaiok  Co. 

Ramsey  A  Jones 

Henry  Swart. 

Donovan  A  0*Connor 

Menominee  Bay  Shore  Lnmb.  Co. 

Girard  Lomber  Co 

A.  Spies 

Kenyon  Lumber  Co 

Menominee  Stained  Glass  Works 

Leisen  &  Henes. 

Menominee  River  Brewing  Co... 
Mebominee  &  Marinette  Paper  Ca 
Crawford  Manufacturing  Oo 

Menominee  Sash  &  Door  Co 

▲.  W.  Clark  A  Co. 

Menominee  Iron  Works 

Menominee  Electric  &  Mech^I  Co. 
Menominee  Boiler  works 

Hubbard  Saw  A  Tool  Co 

Ellis  Laundry 

Ha^ee  Laundry 

H.  P.  Schmicit 

Electric  Light  A  Power  Co. 


What  goods  manufac- 
tured, handled 
or  sold. 


Lumber 

Hoops 

Dowels  A  mouldings.. . 

Electric  light 

Lumber,  lath  A  shingles 

Pig  iron  A  wood  aloohol 
8Mngles  A  paving  b'lks 

'^       posts  and  ties. 
Lumber,  lath  A  shinglee 
Beer 

Broom  handles  A  lumb. 
Mill  A  mining  machinery 

Laundry  work 

Electric  light 

Dressed  lumber 

Boilers  A  sh*t  iron  tanks 

Wagons,  carriages,  etc. 

Printed  matter 

II  tt 

II  II 

Car  repairs 

Lumber,  lathA  shingles 
II  II    ki      II 

Shingles 

•1^ 

Lumber,  lath  A  shingles 
I.  »•    II        Ik 

II  %i   I*        II 

44 

*'       iath&'&'ingies 

41  II  «l  II 

II  »4  II  II 

14  44  14  41 

4(  44  41  41 

Sash  and  door  stock  ... 

Stained  glass 

Beer 

44 

Paper "'..I..'..'... 

Boxes 

Sash  and  doors 

Match  blocks  &  shingles 
Mill  A  min*g  machinery 

Electrical  goods 

Boilers 

Saws 

Laundry  work 

•4  kl 

Baked  goods 

Electric  light  A  power. 


o 

a 


<4 

run. 

14 
44 
41 


«k 
II 
14 
44 
14 

44 
44 
44 
«l 
14 

44 

14 
«4 

44 
4« 

44 
14 
(I 
44 


§ 


idle 

run. 
1% 

■fnli" 

44 

M 

•  k 

la 

44 

1* 

44 

44 

44 

41 

14 

•1 

U 

44 

14 

idle 
run. 

41 

...... 

full 

.4 

It 

44 

14 

41 

14 

14 

14 

•1 

M 

<4 

44 

44 

•4 

44 

»4 

44 
14 

part 
full 

14 

idle 

44 

full 

4% 
II 
14 

(k 
44 

rt 

44 
14 

44 

14 
14 

4( 
41 

41 
II 
4* 

II 
II 


II 

41 
41 
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T 

A. 

1 
1 
1 
1 

1 

i 

i 

1 

1 

i 
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1 

■s 

1 

i 

s 

i 
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1 
i 

i 

t 

1 

I 

* 

1 

s 
1 

1 

s 

1 

h 

1! 

s 

1 

a 

1 

S 
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ij 

1 
1 

li 

1 

3 
1 

f 

1 

1 

1 

i 
1 

8 

1 

: 

1 

k 
1 

1 

i 

i 

a* 
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f 
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1 

5' 

1 

I 

1 

1 

1 

li 

i 

I 
1 

i 

k 

! 

ii 

II 
in 
w 

!a 

in 

1 

J 

aoo 

1 

i 

in 

! 

s 

10 

i 

'1 

i 

" 

:: 

I 

I 

i 

... 

B 

yea 

1 

i 

I 

? 

ye> 

roi 

y«i 

': 

Bl 

s 

:::: 

» 

lU 

KB 
UO 

.... 

1 

r 

sum 

i 
i 

ax 

1(] 

\ 

?•• 

ras 

yea 

: 

.!. 

: 

J 

yw 

y«« 

^ 

.... 

i 

'iii 

y«i 

;::; 

? 

$ 

a 

1 

i 

.„. 

1 

1~ 

:: 

'f? 

no 

1 

! 

II 

II 

II 

1 

yea 

-■ 

™ 



m 

-- 

.... 

Si 

■- 

* 

ye» 

'ir 

1 

» 

S? 

.}. 

m 

:::: 

»!". 

11 

»«• 

... 



s 

TSB 

9S 

a 

:::: 

:::: 

:::::: 

^ 

ji; 

11  None  reqnlred. 
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FACTORY  INSPECTION. 


Inspection  book  No.  3. 


TABLE  No«  5.— CoimifUBD.— 


i 

•N 

h 

e 

«4 

d 

b 

s 

s 

1 

1 

i 

^ 

% 

S 

6 

4 

» 

Q 

101 

Jane  8 

108 

•« 

8 

IQB 

*« 

8 

104 

«• 

8 

106 

It 

8 

106 

*i 

10 

107 

It 

10 

108 

ti 

12 

100 

II 

12 

110 

M 

12 

111 

*• 

18 

112 

W 

18 

118 

i* 

18 

U4 

II 

18 

115 

i% 

15 

116 

II 

15 

117 

II 

15 

118 

II 

15 

110 

II 

15 

UO 

II 

16 

121 

»« 

16 

1» 

II 

16 

128 

II 

16 

124 

f« 

17 

125 

Ik 

17 

126 

It 

IT 

127 

If 

17 

128 

II 

17 

120 

II 

18 

180 

tl 

18 

181 

1* 

18 

182 

ft 

10 

188 

It 

10 

184 

f* 

10 

185 

•t 

10 

186 

II 

10 

187 

II 

10 

188 

II 

20 

180 

II 

20 

140 

II 

20 

141 

II 

20 

142 

If 

22 

148 

II 

22 

144 

II 

22 

145 

fl 

22 

146 

II 

22 

147 

If 

28 

148 

•1 

28 

140 

•1 

24 

150 

•1 

24 

Location. 


Mt  Pleaaant 
fl 


If 
II 
fl 


Newberry . 

DollanrlUe  .. 
Mnnislng 


II 


Man^nette 


fl 

Ik 

II 

Ik 
It 
II 
It 
It 

II 
tl 
It 


iBhpemlDg , 


If 

m  »  m 

II 
It 

Negannee 

Eagle  Mills.. 

Miobigamme 
HoofEton.... 

fl 
ft 

Hancock 

•I 

It 
t« 

Oalunet 

Oregoryyllle. 

CbasseU 

II 

Baraga.  IV..V. 
Peqoaming.. 

Baraga 

L^Anae 

It 

Ontonagon... 


Name  of  estabUahment. 


Mt.  Pleasant  Lumber  Go 

Mt.  Pleasant  Mannfaotoring  Co. 

Wm.  Bamber 

Mt,  Pleasant  Roller  Mills 

LbShafer 

Mewbernr  Furnace  Co 

DoUaryllle  LnmberCk) 

Gtoo.  L.  Bnrtis 

Sntherland,  InnlsA  Oo. 

Sutherland,  Innis  A  Co. 

Dead  River  Mill  Co 

Bice  Manufacturing  Co. 

Upper  Peninsular  Brewing  Co. .. 

Marquette  Valley  Mills..... 

Lake  Shore  Iron  ^orks 

Bice  Manufacturing  Co 

Portage  Entry  Quarry  Co 

Marquette  Mining  Journal 

D.  S.  S.  cb  A.«  R.  R«. ...•■....  •••.■■ 
Marquette  Steam  Laundry 

Lake  Superior  Knit  Goods  Works 
Lake  Superior  Carriage  Works.. 

Hanck  A  Deckelmann 

Jaedecke  Bros. 

IHCxcelttior  Furnace  Co 

Ishpeming  Steam  Laundry. 

Iron  Ore 

Peninsular  Record 

Johnson  Lumber  Co 

F.  W.  Read  A  Co 

F.  W.  Read&Co 

JamesPryor  A  Sons 

Houghton  Electric  Light  Co. 

Twin  City  Steam  Laundry 

Lake  Superior  Soap  Co. 

M.  M.  Moralee..... ...... .......... 

Lake  Superior  Boiler  Works 

C.J.  Hodge  L*ke  Super'r  Iron  W  *ks 
Portage  Lake  Foundry  A  Machine 

Works. 
N.fl.  Bray 

Joseph  Gregorie 

Sturgeon  River  Lumber  Co 

Cory  Shingle  Co 

Estate  of  Thos.  Nester. 

Chas.  Hibbard  A  Son 

John  Fnnke 

L'Anse  Brown  Stone  Co 

L*Anse  Pressed  Brick  Co 

Diamond  Match  Co 

Diamond  Match  Co 


What  goods  manuf  ao- 

tured,  handled 

or  sold. 


Lumber 

Screen  doors 

Apiarian  supplies 

Flour  and  feed 

Shingles 

Pig  iron  and  charcoal .. 

Lumber,  lath  A  pickets. 

;;  "       shingles 

Staves  and  h(K>pe 

Lumber,  lath  A  shinffles 
Sash,  doors  and  blinos. 

Beer 

Flour  and  feed 

Mill  A  mining  machin*y 

Lumber , 

Building  stone , 

Printed  matter 

Oar  repairs 

Laundry  work. 

Knit  goods. 

Carriages  and  sleighs. . 
Cigars 

Pig  iron"-""-!".'" -IIII"! 

Laundry  work 

Printed  matter 

II  It 

Lumber , 

*^       sash  and  doors 

Uth  A  shingles 

It 

Electric  light  II IIII I II I! 

Laundry  work. 

Soap 

Lumber  and  shingles- 
Boilers 

Mining  machinery 

II  "         tl 

Dressed  lumber 

Lumber,  sash  and  doors 
'*        lath  A  shingles 

Shingles .— — 

Lumber,  lath  A  shingles 

Lumber 

Building  stone 

Brick. 

Lumber 

Boxes 


es 

a 

a 
fl 

& 


run. 
■I 

•I 

II 
II 

idle 

run. 

It 

Ik 
idle 

run. 

II 

M 
tl 
II 

idle 

run. 

It 

It 


It 
II 
tf 

I. 


tl 
It 

It 
If 

ft 

tl 
ft 
•I 

t% 

M 


It 
tl 
ft 

It 

«t 

tl 
M 
tfl 


tl 
tk 

It 

tl 

idle 


I 
t 

o 
fl 


fl 

fl 

fl 

0 


fuU 
•t 


It 
It 

Ik 


fuU 
If 


full 


II 
It 
If 


full 

tft 
It 
II 

If 
It 
1% 
It 


fl 
It 
fi 
If 


It 
ft 
It 

It 


•t 

It 


tl 


it 


tl 


II 


tt 
fl 
II 


FOURTH  ANNUAL  REPORT. 


207 


DiaMct  No.  6. 


T.  A,  Ely,  DeptUy  Impeeior 


§ 

S3 

e 

B 

a 
a 

e 
I 

u 

& 
e 
g 

a 


I 
I 


e 


I 

e 

0 

o 


g 

.a 

I 


60 
0000 
0000 
0000 

00 

flOOtM 

0000 

0060 

00 


00 
00 

60 
00 


00 
00 
60  60 
0960 
60  60 


60 


60 


6060 
48 

48 

m 


48 
48 


60 


60 


60 
60 
60 
60 

60 


60 
60 


60 
60 

601 
60 


00 


60  00 


00 


00  60 
00  60 

60  60 
6060 
60  00 
60 


60  00 


60 

ao 

00 
00 


60  00 

60  80 
66  68 

60  60 

68  66 


60 
60 


8| 


S5 


e 

a 


2 


ID 
10 
10 
0 
10 

860 
180 
100 
100 
60 

175 
66 

16 

4 
46 

16 
86 

80 

80O 

18 

81 
18 
8 
IS 
40 

18 

7 

6 

86 

60 

104 
80 

8 
U 

6 

46 

15 
00 
86 


001      0 


75 

144 

15 

8IJ0 


40 

40 

18 

800 

100 


-8 

t 

8 

li 

SB 


40 
7 
4 
6 

10 


180 
60 
60 


175 

14 

10 

4 

46 


85 

88 

800 

8 

8 

8 

6 

18 

40 

8 

7 

8 

85 

60 

104 

80 

8 

3 

4 

45 

15 
75 
8D 


75 
144 

15 
800 


40 

40 

18 

800 


8 

18 
10 


10 


8 


i 

i 

I 

t 
& 


800 
800 
800 


6,000 
4,000 

t 


7.600 

1,600 

800 

170 
8,100 


1,400 

i 

12,885 
800 

500 
180 
860 
400 
8,000 


& 


I 


11 


! 

■s 

il 

•a* 
1= 


870 

150 

800 

8,800 

800 
860 
880 

175 

8,000 

760 

8,600 

8,000 

800 

8,000 

7,700 

725 

7,000 

9,500 

1,800 

1,600 

600 

i 


(B«D 


yes 


10 
10 
10 
10 
10 


10 
10 

10 


10 
10 
10 
10 
10 


10 
10 
10 
10 

10 
10 
lU 
10 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 


o 
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s 

0 


60 
60 
60 
60 
60 


60 
60 
60 


60 
60 
60 
60 
60 


yes 


yes 


yes 


yes 


60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
6U 

60 
60 
60 
60 
60 

60 
60 
60 
60 

60 

60 
60 
60 
60 
60 

60 

60 
60 
60 


yes 


yes 


yes 


yee 


yes 


yes 


I 

I 

I 

I 

!^ 

|6 


yes 


yes 


8 

& 
I 


yes 


y2» 


ys» 


yes 
»» 

it 


yes 


yes 


yes 


y«8 


ye« 


kl 


yes 


it 

St 


a 

1 
I 

hi 
o 

li 

II 


Ik 

kt 
Ik 


'S» 


kk 

kk 


yes 
k« 

kk 


kt 

tk 
•k 

ki 


«k 

kk 
kk 
tk 
•k 

tk 
tk 
kk 
kk 
kf 

«k 
kk 

kt 


kt 


tk 


tt 


kC 

kk 
kk 
kk 


no 
*k 

kk 

k« 


no 


tt 


no 

kk 

tk 

kk 


no 
tk 

kt 

kt 

kt 

kk 
kk 
kt 


kt 

kk 
kk 
kk 


kt 
kk 
kk 

kk 

kt 
tk 
kk 


kk 


tk 

kt 


tt 
kk 


I 


6 


yes 
tk 

kk 


'? 


yes 


kt 


kk 


ft 


tt 


tk 
kk 


tk 


kt 
k« 


kk 


kk 
kk 


tk 


kt 


k« 
t« 


kk 


yes 

kt 


yes 

kk 

kk 


ti 


yes 


kk 


tk 


Ik 
tk 

kk 


%% 


kt 


kt 
kk 


kk 


kt 
tk 


tk 


I 
1 


yes 


tt 


yes 
kt 

kk 


kt 


t% 


tk 
t* 


tk 

tk 


4k 

ti 


kt 


tl 


It 
tk 


I- 


yes 
tk 

•t 


yes 
t* 


yes 

kt 

it 


kt 


«t 


kt 


tk 
kk 
kk 
kk 
k« 


kk 


Ik 
tl 


kk 


kk 
kt 


kt 


II 

1^ 


yes 


yes 


yes 


yes 


yes 


181 


184 
185 

186 

m 


188 
160 

181 
188 
188 
184 
185 

186 
187 
188 
188 

140 

141 
148 
148 
144 
145 

148 
147 
148 
148 
150 


*  144  honn-mnning  day  and  night. 
1 186  hoon-mnning  over-time. 
i  No  pay  roll  given. 


I  None  reqnlred. 

II  Yes-blowers  need  repairing. 
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FACTORY  INSPECTION. 


Inspection  book  No.  4. 


TABLE  No.  6.— OoNTnrnBD.— 


Jane  24 
••  » 
"  86 
"  85 
"     86 


K 
4( 
(« 
It 


87 


"  87 
'•  87 
"     87 


It 


II 


80 


80 
80 
"     80 
July    1 
1 


II 


II 


II 
II 
II 
11 
II 


II 
II 


II 
II 
II 
II 
II 

II 
II 
II 
It 
II 


8 
8 
8 

8 
8 


87 

87 


11 
II 
It 

"  s 

It         «Q 


"  80 
"  80 
"  81 
81 
81 


Aag.  1 
"  1 
'*  11 
"  11 
"     11 


11 
18 
18 
18 
18 

18 
18 
18 
14 
14 


Looatloii. 


HabbeU^MUl 

Sidnaw 

II 

Kenton...... 

Trout  Greek.. 

Bwen 

II 

II 

II 

Ironwood '.'.'. 

II 
II 
II 

II 

*  «  « 

Bessemer ... 

Ghoate 

Interior 

RobblDB..... 

Grosler 

Atklnaon.... 

Sasola 

I*n  Monntain 
II 

Hermansvllle 
Talbot 

Riverdale... 
Yestabarg .. 
Bandy 

Weidman... 

II 


Barryton  .... 
II 

•    S  «  M 

Winchester... 

Hnghes 

Mayiiard*80V 

Gblp'waLake 
II 

Petoekey  ... 

li 

«   «  M 

II 


II 
I* 
II 
II 
II 

II 
II 
II 
II 
II 


Name  of  establlnhment. 


J.  Habbell 

J.  H.  Booth  A  Go 

Gorbln  A  Bffead 

Sparrow-Kroll  Lnmber  Go.. 
Troat  Greek  Lamber  Go.... 


Ewen  Planlnff  BCill  Go. 

John  McRae  db  Go. 

Glark,  Famam  A  Go... 
Phoenix  Lamber  Go.... 
Ghas.  H.  Kneolg 


Oocrebio  Hardwood  Lamber  Go... 

Twin  Glty  Iron  Works 

Twin Gltj EleotrlcLlght  Go. 

Ironwood  Lamber  Go 

Bessemer  Mfg.  Go. 


Oshkosh  Lamber  Go 

laterior  Lamber  Go 

*Brown&  Robbins 

Kern  A  Woodman 

Metropolitan  Lamber  Go. 


Sagola  Lamber  Go 

Eagle  Lmandry 

Needham  A  Evans 

Wisconsin  Lamber  Go. 
Talbot  Lamber  Go 


J.  W.  Robinson.... 
J.  W.  Etobinson.... 
Gtele  Lamber  Go... 
John  B.  Weidman. 
Adams  A  Acker. .. 


Plato,  Renwlck  A  Go. 
Kemp  Bros............. 

Mecosta  Lamber  Go... 

F.  W.  Haghes 

L.  G.  Beghoid. 


John  D.  Williams 

Jamee  Moore 

W.  L.  McHanas 

W.  L.  McManns 

White  Swan  Steam  Laandry. 


American  Laandry. 

Petoskey  Iron  WorKs 

Bnmett  FonndryA  Machine  W*ks 

W.  A.  Blakely 

Petoskey  Famitare  Go 


Ball,  Baaerle  A  Jones 

Birkett  Bros. 

Cable  Mills 

Edison  Petoskey  Elec.  Light  Go. 
L.  G.  Grimes 


What  goods  mannf  ao- 

tared,  handled 

or  sold? 


Lamber. 


»( 


Dressed  lamber 

Lamber,  lath  A  shingles 


u 


II 


lamber , 

Shingles  and  heading . 
Lamber 


II 


Heading 


Lamber,  staves,  etc 

Mill  A  mining  machin*y 

Electric  light 

Lamber,  lath  A  shingles 
Heading 


Lamber,  lath  A  shingles 


II 
II 

II 


II 
<i 
•I 


II 
II 
II 

ii 


II       II       II 

Laandry  work 

Wagons,  sleighs,  etc.... 

Lnmbsr,  lath  A  shingles 

li  II  II 

i«  • 

*'       and  shingles." 

"*      and  lath. 

II  11 

Shingles WW.'.'. 

Lamber  and  lath 

Dressed  lamber 

Lamber  and  lath 

II 

II 

II 

shingies'.rir.'my.'.rrr" 

Lamber 

Dressed  lamber. 

Laandry  work 

II           II 
Bfaohlnery .*.J.IlII.i 

Oressed  lamber.. IIII'! 
Famitare. ^ 

Woodenware 

'*  and  ohalxs 

Floarand  feed 

Electric  light 

Brick 


I 

U 

o 

I 


idle 

ran. 

II 


i« 

M 


II 

li 

idle 
II 

II 


li 

ran. 
(I 

II 
idle 

II 
II 
II 

ran. 

II 

II 
II 
11 
II 
II 


idle 
II 

ran. 
«i 

li 


li 
II 
II 

idle 
II 


ran. 
II 

idle 
ran. 

ii 

II 
II 
li 
II 

idle 


ran. 
II 

II 

11 

idle 


I 


foU 

u 
II 
II 

li 
•I 


fall 
II 

11 


faU 


i« 


44 
ii 


faU 

•4 
II 


II 
II 
II 


faU 
II 


faU 

4k 


14 
(4 


l( 


fall 

41 
II 
II 


FOURTH  ANNUAL  REPORT. 


209 


DUMet  No.  5. 


T,  A.  Ely^  Deputy  Jnapeetor. 
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TABLE  No.  5.— CoinnirnBD. — 
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SOI 
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Aaflr.l4 
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"  16 
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-     16 
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17 
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It 
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i« 
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84 

9W 

It 
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It 
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881 

It 

86 
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ti 
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t« 

86 
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M 

86 
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It 

86 
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M 

86 
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tl 

87 
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tt 

87 
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tl 
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M 

87 

941 

It 

88 

948 

t« 

88 

948 
844 

Sept  16 
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946 

It 

15 

946 

It 

16 
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li 

16 
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tl 

10 

949 

<i 

16 
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t< 

16 

Ad^anoe 

SntSte.Mario 
t« 

It 

•t 

t« 


tt 
tt 

It 
It 
tt 

it 

Bay  Mills., 
tl 

AlanBon.... 
tl 

i< 

it 

Leverinfl;... 

Bmtiu 

Conway.... 

It 

CharloToixI 

it 

It 


«t 

H^borSprings 

It 
tl 


Clarion 

BoyneFallfl.. 
Traverse  City 


M 

tl 
It 
t« 
tl 
II 


Name  of  eetablishment. 


Forman  &  Cnrtis. 

WInsor  Woodenware  Co. 

James  Bnckley 

W.  W.  Rioe  Leather  Co.. 
Petoskey  Record 


Petoekey  Independent  Democrat 

W.  H.  white  A  Ca 

A.  Boyne. 

Boyne  City  Lnmber  Co 

Godfrey  Van  Platen 


Gray  Shingle  Co 

SooMlll  Lnmber  Co 

C.  E.  Alnsworth 

Edison  Hoc  Electric  Light  Co. 
Soo  Steam  Lanndry 


Troy  Steam  Lanndry 

Soo  News 

Straohan  Machine  Works 

Hickler  Bros. 

Shaw  A  Tymon , 


J.  B.Swestt 

Niagara  Paper  Co 

The  Hall  &  Mnnson  Co 

L.  C.  Whlttler 

Alanson  Manufacturing  Co.. 


DeForrest  A  Co 

George  Sinclair  Co.. 
M.  Palmer 

Hinkley  Bros 

Anstin  A  Thompson. 


McFarlan  Bros. 

Charlevoix  Lnmber  Co. 

Francis  A  Bums 

G.G.  WiUlams 

D.  M.  Ferry  A  Co 


Cram  A  Whitford.. 

Carey  Hoop  Co 

A.  G.  WlUlams 

E.  Shay  &  Son 

Thomas  Koeal 


Bnckley  A  Peterson 

W.  H.  White  A  Co. 

The  Oval  Wood  Dish  Co. 

Wells,  Higman  A  Co 

Fnlglinm  Mannfaotnring  Co.. 


A.  W.  Walt  Manufacturing  Co.. 

William  Beitner. 

Traverse  City  Iron  Works 

Hannah,  Lav  &  Co.  

Stpr  Steam  Laundry 


What  goods  manufac- 
tured, handled 
or  sold. 


Maple  flooring 

Woodenware 

Broom  handles 

Hole  leather 

Printed  matter 

It  M 

Lumber.. IIII. 

«t 

It 

It 

Shingles 

Lumber 

It 

Electric  Vightllllll  11"'.', 
Laundry  work 

it  II 

Printed  matter....*".... 
Machinery 

Dressed  lumber 

"      etc.... 

Pulp  wood 

Lumber,  sash,  etc 

Shingles 

Lnmber  A  veneer  stock. 

Wooden  bowls. 

Lumber 

tt 

Staves..  Illlllllllinillll 
Shingles 

Lumber 

tl 

Dressed  lumber..! I. 

Wooden  bowls 

Sorted  seeds 

Lumber 

Hoops 

Woodenware 

Machinery 

Lumber 

Handles  and  chair  stock 
Lumber 

**  A  woodenware 
Basket  A  fruit  packages 
Maple  flooring  A  tables. 

Interior  flnish 

Lumber  and  chair  stock 
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Flour  and  feed 

Laundry  work. 
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*  06  houn-nmnlDs  overtime. 

1 144  houn-mnnins  day  and  nlsht. 


t  None  required. 
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It 
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«« 
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tt 
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tt 
II 
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tt 
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44 
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East  Jordan. 
»» 

Manoelona.. 

44 
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41 

Alba 
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44 

—  •  •  • 
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44 

14 

Fife  Lake... 

44 

ft 

Clarenoe 

Marion 

41 
44 

McBalnl.'.'II 

41 
4f 

Farwellirrn 


Name  of  establishment. 


Caldwell  A  Louden 

Trav.  City  Elec.  Light  A  Water  Co. 

Traverse  City  Lumber  Co 

Smith  Bros. 

The  J.  E.  Oreiliok  Co 


The  J.  E.  Gretlick  Co 

V.  A  A.  Petertyl 

William  Jackson 

John  FootA  Bon 

Acme  Potato  Planter  Co».. 


N.  B.  Keeney  Sb  Son 

Alfred  Jahrans... 

Grand  Traverse  Herald... 

Traverse  Bay  Eagle 

Traverse  City  Transcript. 


Elk  Rapids  Iron  Co. . . . 
ElkitopidsIronCo.... 
Elk  Rapids  Iron  Co.. .. 
Beohtold  A  RichardL. 
Henry  Richardi 


Wm.  Davenport 

Tindale  A  Jackson 

Cameron  Lamber  Co.. 
Cameron  Lamber  Co.. 
Ellsworth  Lamber  Co. 


East  Jordan  Lamber  Co 

South  Arm  Lamber  Co , 

Manoelona  Hoop  Co. 

Manoelona  Manufacturing  Co. 
Manoelona  Handle  Co 


Antrim  Iron  Co 

Antrim  Chemical  Co. 

Gould  A  Ailing. 

V.  L.  Parsons  A  Co... 
Smith  Lumber  Co.... 


Freeman  Manufacturing  Co. 

Michigan  Handle  Works 
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or  sold. 
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TABLE  No.  5.— C0VOL.VDBD.— 


i 

%» 

0 

«4 

A 

1 

1 

8 

1 

VI 

» 

1 

a 
s 

& 

& 

aoi 

Oct. 

7 

dot 

M 

7 

aoB 

k« 

7 

aoi 

*• 

8 

»» 

U 

8 

tm 

•* 

8 

807 

II 

8 

ao8 

II 

8 

800 

«l 

9 
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Ik 

10 
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19 
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kk 
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II 
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Ik 

SO 
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Ik 
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If 

21 
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11 
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•1 
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kk 
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828 
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II 

10 
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ik 

10 
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II 
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kk 
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10 

834 

kl 

11 
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II 

11 
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Ik 

U 
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It 

11 
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11 

11 
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It 

12 
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kl 

18 
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II 

12 

842 

kl 
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Location. 


Parwell.. 
ti 

ti 

Evart  ..II 
*k 

kl 
kl 

kl 

Reed  Oity 

II 


It 
II 

tl 

II 
It 

Alma 

It 

It 

It 

kt 

t» 

Mt.  Pleasimt 
it 

kl 

Clare 

kk 
Bill  liapidsr. 


Name  of  establishment. 


M.  F.  Robinson. 

John  Littlefleld 

Williams  Stave  &  Heading  Co.. 
Champion  Tool  A  Handle  Works 
Evart  Cedar  Co 

C.  D.  Anglvine 

C.  A.  Waifle 

C.  E.  Fenton 

Reed  City  Woolen  Mills 

Welsh  Mfg.  Co 

Wm.  Horner 

Benjamia  Machinery  Oo 

A.  liof>enberg  ASon 

Lowell  Mfg.  Co 

Wenzel  Bros. 

Alma  Roller  Mills 

Alma  Woolen  Mills 

J.  M.  MoQtigel  &  Oo 

Tinker  &  Hannah 

Alma  Excelsior  Works 

Alma  Table  Co 

Graham  Bros 

Horning  A  Son 

Chippewa  Stave  Co 

A.  8.  Rhodes 

Clare  Woodenware  Co 

Crescent  Faraitnre  Mfg.  Co 

Big  Rapids  Door  &  Blind  Mfg.Co. 
Lumsden  &  Ward 

D.  C.Crawford 

Trowbridge  Bros 

Jones  A  Green 

C.  D.  Mlnnfng 

Hood  A  Wright 

Falcoa  Mfg.  Co 

Big  Rapids  Fnrnitnre  Co 

J.  Hanchett&  Bros 

Oarragh  Bros,  ft  Co 

Wm.  E.  Donley 

Michigan  Cigar  Co 

Big  Rapids  Pioneer 

Herald  and  Balletin 


What  goods  manufac- 
tured, handled 
or  sold. 


Shingles 

Lumber _ 

Staves  and  heading. 

Logging  tools 

Shingles 


II 


Dressed  lumber 

Staves  and  heading 

Woolen  cloth  and  yarn. 
Dressed  lumber 


Maple  flooring. 
Machinery  .... 

Lumber 

Heading 

Shingles 


Flour  and  feed 

Cloth  and  yarn 

Machinery 

Sash,  doors  and  blinds.. 
Ezcslsior idle 


t 

i 
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1 

.9 

u 
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run. 

kk 

4» 
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run. 
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»i 

It 

Ik 


run. 


Ik 


Tables... 
Baskets .. 
Heading 
Staves... 
Heading. 


Pails  and  tubs 

Sideboards  A  bookcases 
Sash,  doors  and  blinds.. 

Dimension  stock 

Lumber 


Hoops _ 

Dresised  lumber. 

Lumber 

Veneer  lumber.. 
Furniture 


tl 


Saw  swages  and  repairs 

Flour  and  feed 

Electric  light 

Cigars 

Printed  matter 


Ik 


It 


t( 
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II 

kt 

run. 
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ti 
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tl 

run. 
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kt 
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T,  A.  Ely^  Deputy  Inapeetor, 
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0 
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1 

& 

f? 

g 
OS 

1 
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0 

60 
60 
00 

60 
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60 
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60 
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60 
60 
60 
64 

1 
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1 

it 

10 
27 
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80 
18 

11 
6 
60 
10 
40 

15 
17 
25 
22 
82 

24 

7 
12 
20 
10 

20 
100 
» 
82 
15 

60 
66 
70 
25 
10 

80 
15 
SO 
46 
115 
86 

6 
8 
4 

7 
8 
6 

No.  of  males  employed  at  date  of 
inspection. 

No.  of  females  employed  at  date  of 
inspection 

0 

& 

1 
I 

I 

< 

No.  of  children  under  14  years  of 
age  employed. 

No  of  children  between  the  age  of 
14  and  16  employed. 

Are  registers  kept  and  statements 
filed  of  children  employed  under  16 
years  of  age? 

No.  hr*s  males  under  18  and  females 
under  21  years  of  age  work  per  day? 

How  many  minutes  are  allowed  for 
dinner? 

Are  hoisting  shafu  aiid  well  holes 
properly  Inclosed  and  secured? 

Are  all  elevator  openings  properly 
guarded? 

I 

1 

e 

1 

< 

Where  practicable,  do  doors  swing 
outward  or  slide? 

Are  doors  locked  or  bolted  during 
working  hours? 

Are  fire  escapes  provided  where  nec- 
essary and  with  suitable  openings? 

Are  shifters  used  in  throwing  belts, 
and  loose  pulleys  where  possible? 

Is  all  machinery,  vats,  pans,  etc., 
properly  guarded? 

Are  exhaust  fans  provided  for  carry- 
ing off  dost  where  necessary? 

Are  suitable  wash  rooms  and  water 
closets  provided? 

Are  water  closets  for  females  sepa- 
rate and  properly  screened? 

No.  of  accidents  since  last  Inspec- 
Hon. 

b 

V4 

1 

6 

7i 

60 

801 

60 

8 
8 
8 

..>. 

$600 
275 
280 

10 
10 
10 

60 
60 
60 

yes 

i» 

tl 

no 

li 

it 

t 
t 

II 

It 

44 

II 

•  •*• 

•  *•  • 

•  •*• 

802 

60 

806 

60 

804 

60 
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DEDUCTIONS  FROM  THE  WORK  IN  DISTRICT  NO.  5. 


Organization  of  District 

This  district  is  a  very  large  one,  being  oomposed  of  13  connties  in  the 
lower  peninsula  and  the  entire  16  counties  oi  the  upper  peninsula.  Its 
largest  manufacturing  industry  is  in  lumber  and  its  prooucts.  The  in- 
spector has  Ions;  distances  to  travel,  but  his  work  is  no  less  important  than  in 
the' more  thicUy  settled  districts.  The  following  counties  compose  the 
district: 

Mackinac, 

Marquette, 

Mecosta, 

Menominee, 

Missaukee, 

Montcalm, 

Ontonagon, 

Osceola, 

Schoolcraft 


Alger, 

Grand  Traverse, 

Antrim, 

Gratiot, 

Baram, 
Charlevoix, 

Houghton, 

Iron, 

Chippewa, 

Isle  Boyal, 

Clare, 

Isabella, 

Delta, 

Kalkaska, 

Dickinson, 

Keweenaw, 

Emmet, 

Leelanau, 

Gogebic, 

Luce, 

Factories  Inspected. 

During  the  year  the  inspector  inspected  342  factories,  a  gain  of  14  over 
1895.  Of  the  factories  inspected,  268  were  running  as  against  263  running 
in  1895,  showing  about  five  per  cent  more  idle  establishments  at  date  of 
inspection  than  one  year  before. 

Hours  of  Labor  Per  Week. 

Hours  of  labor  when  running  full  time 21,661 

Hours  of  labor  at  date  of  inspection 16,874 

Hours  lost  per  week 4,787 

Here  is  a  loss  of  over  478  days  of  10  hours  each  week  by  reason  of  run- 
ning short  time,  making  a  daily  loss  of  over  79  days.  Computed  at  $1.34, 
the  average  daily  wages  paid  in  these  factories,  the  daily  loss  is  seen  to  be 
$106.86,  or  an  annual  loss  of  $33,134.18. 


FOURTH  ANNUAL  REPORT.  217 

Employes  and  Pay. 

Ntunber  of  persons  employed  when  running  foil  capacity 17,136 

Nnmber  of  persons  employed  at  date  of  inspection 12,881 

Number  less  fall  capacity 4,306 

Here  is  another  loss  to  labor  of  4,803  persons  for  each  and  every  day. 
Computed  at  the  same  wages  paid  all  employes  during  the  year,  and  the 
daily  money  loss  is  found  to  be  $5,768.70,  or  an  annual  loss  of  $1,806,608.10 
which,  added  to  the  $33,134.18  by  reason  of  running  short  time,  shows 
an  annual  loss  to  labor  in  this  district  of  $1,838,737.28. 

Number  of  males  employed 12,680 

Number  of  females  employed 301 

Whole  number  employed 12,831 

Number  of  factories  employing  females 34 

Total  monthly  pay  roll  of  factories  running $446,690.00 

Average  monthly  pay  roll  of  factories  running 1,780.96 

Average  monthly  pay  per  employ^ $34.08 

Average  daily  pay  per  employ^ 1.34 

Child  Labor  and  Minors. 

There  were  no  children  imder  fourteen  years  of  age  foimd  employed. 

Number  factories  employing  children  between  14  and  16 16 

Number  of  such  children  found  employed 112 

Number  factories  where  proper  statements  were  filed 12 

Number  factories  where  statements  were  ordered  filed * 3 

Whole  number  of  factories  employing  children  between  14  and  16        15 

The  employment  of  children  of  any  age  is  less  marked  in  this  district 
than  in  any  other  in  the  State.  Out  of  a  total  of  12,531  employes, 'only  112 
were  found  under  the  age  of  16. 

The  law  was  found  to  be  enforced  in  regard  to  minors  being  allowed  to 
clean  machinery  while  in  motion. 

Begarding  hours  per  day  for  females  under  21  and  males  under  18: 

Number  factories  running  10  hours  per  day 244 

Number  factories  running  8  hours  per  day 8 

Number  factories  not  employing  such  males  and  females 11 

Whole  number  factories  running 268 

It  will  be  seen  that  no  employes  were  required  to  work  over  10  hours 
per  day,  or  60  hours  per  week. 

38 
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Dinner  Hour, 

A  full  hoar  of  60  minutes  was  allowed  for  dinner  in  every  factoij 
inspected.  The  inspector  f  onnd  no  inclination  to  disregard  the  law  in  this 
respect. 

Hoisting  Shafting^  Well  Holes  and  Elevator  Protection. 

Number  factories  where  hoisting  shafts   and  well  holes  were  prop- 
erly protected 61 

Number  factories  where  hoisting  shafts  and  well  holes  were  not  used      207 

Whole  number  factories  running 258 

Number  factories  where  elevators  were  properly  protected 20 

Number  factories  not  having  elevators 238 

Whole  number  factories  running •.—      268 

Many  factories  in  this  district  are  saw  mills  and  places  of  a  kindred 
nature  where  no  hoisting  shafts  or  elevators  are  used.  No  places  were 
found  where  all  openings  to  elevators  and  hoisting  shafts  were  not  properly 
protected. 

Stair  Protection. 

Number  factories  where  stairs  are  properly  protected 137 

Number  factories  where  no  stairs  were  used 118 

Number  factories  where  orders  were  made  for  protection ...-  3 

Whole  number  factories  running 258 

The  proportion  of  factories  not  using  stairs  in  this  district  is  very^  large 
as  compared  with  other  districts.  A  large  per  cent  of  the  factories  are 
mills,  only  one  story  in  height  It  will  be  seen  that  but  three  places  were 
found  where  the  stairs  were  not  properly  protected. 


• 


Doors  and  Fire  Escapes. 


Number  factories  where  doors  swing  x)utward  or  slide 258 

Number  factories  where  doors  are  not  locked  or  bolted  during  work- 
ing hours - 258 

Number  factories  not  needing  fire  escapes 258 

It  will  be  seen  that  in  the  matter  of  fire  protection  in  the  factories 
inspected  in  this  district,  where  practicable  all  doors  swing  outward  or 
slide.  No  doors  are  locked  or  bolted  during  working  hours,  and  no  fire 
escapes  are  needed. 

Ma4ihinery, 

Number  factories  using  automatic  shifters  and  loose  pulleys 251 

Number  factories  where  such  shifters  and  loose  pulleys  are  not  nec- 
essary  —         7 

Whole  number  factories  running 268 
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Number  faotories  where  vats,  pans,  saws,  and  all  machinery  are 

properly  protected - 254 

Nnmber  factories  not  having  vats,  pans,  eta 3 

Number  factories  where  protection  was  ordered 1 

Whole  nnmber  factories  running «      258 

This  indicates  that  the  factories  visited  by  the  inspector  in  this  district 
were  generally  complying  with  the  law  regarding  the  protection  of 
machinery.  The  inspector  was  watchful  and  vigilant  He  found  many 
places  wmch  were  running  at  the  time  of  his  visit,  but  would  soon  close 
down  for  want  of  business,  and  where  the  machinery  would  probably  never 
be  started  again,  but  at  the  same  time  he  found  a  marked  improvement  in 
the  protection  of  machinery  over  1895. 

Sanitary. 

The  inspector  found  but  two  places  where  it  was  necessary  to  order 
exhaust  fans  or  blowers  for  carrying  oS  dust  In  all  other  places  where 
such  appliances  were  found  necessary  they  were  supplied.  Probably  in 
90  per  cent  of  the  factories  in  this  district  snch  appliances  are  not 
necessary. 

Number  factories  having  suitable  wash  rooms  and  water  closets 257 

Number  factories  not  having  suitable  wash  rooms  and  water  closets  1 

Whole  number  factories  running -- 258 

Number  factories  having  separate  closets  for  females . 33 

Number  orders  made  for  separate  closets  for  females 1 

Number  factories  not  requiring  such  separate  closets 224 

Whole  number  factories  running 268 

Sanitary  regulations  were  generally  observed  in  these  factories,  the 
inspector  finding  very  little  objection  to  a  strict  compliance  with  the 
requirements  of  the  law. 

Accidents, 

Only  seven  accidents  were  reported  in  this  district  in  1896,  against  20 
reported  in  1895.  Of  the  ones  reported  in  1896,  only  one  was  fatal,  as 
compared  with  three  fatal  ones  in  1895,  showing  a  gratifying  improvement 
in  this  direction  in  the  past  year. 

BemarJc8.'i 

Those  interested  in  these  statistics  will  find  much  information  in  table 
Na  5,  not  entering  into  the  deductions.  A  careful  study  will  be  found 
interesting.  The  few  changes  ordered  and  a  review  of  the  accidents  follow, 
the  number  by  which  they  are  designated  being  the  number  of  the  factory 
as  noted  in  the  table. 


CHANGES  ORDEBED  DURING  YEAR 


DISTRICT  NO.  5. 


[  The  number  rafin  to  the  Inipeetion  number  In  table.] 

No.    20. — Ordered  gates  for  eleyator  repaired. 

No.    60.— Ordered  separate  closets  for  females. 

No.    89. — Ordered  registers  kept  of    all  children  employed    under  the  age  of    16 
years. 

No.    90.— Ordered  statements  placed  on  file  with  name  and  age  of  all  children  employed 
under  16  years. 

No.  102. — Ordered  blowers  repaired. 


ACCIDENTS    REPORTED    DURING    TEAR. 


DISTRICT  NO.  5. 


[The  namber  rafen  to  the  inspeotion  Domber  In  table.] 

No.  20.— September  5, 1895.  T.  J.  Roeman,  age  35,  married,  employed  at  small  saw  by 
Stebbine  Mfg.  Co.,  Lakeyiew,  loet  one  finger.  Was  disabled  two  months. 
Doctor's  bill  paid  by  firm.  The  accident  could  not  have  been  guarded 
against. 

No.  117.-^une  13, 1896.  Andrew  Torst^  age  27,  single,  employed  running  wheelbarrow 
for  Portage  Entry  Quarry  Co.,  Marquette,  was  badly  cut  on  head  by  guy 
rope  breaking  and  letting  truck  fall.  Was  disabled  two  weeks  and  did  not 
receive  wages  during  time  disabled. 

No.  153.— June  4, 1896.  Q.  H.  Wilson,  age  45,  married,  engineer,  in  the  employ  of  Oor- 
bin  &  Mead,  Sidnaw,  killed  while  putting  on  belt  when  the  machine  was  in 
motion.  He  was  on  a  platform  and  foot  slipped  and  he  fell,  striking  on 
head  and  broke  his  neck. 

No.  184.— Sept.  7, 1895.  F.  T.  EUy,  age  35,  married,  employed  as  sawyer  for  W.  L. 
McManus,  Petoskey,  had  left  eye  put  out  by  board  thrown  from  saw.  Was 
disabled  four  weeks  and  received  no  wages  while  disabled.  The  accident 
could  not  have  been  guarded  against. 

No.  223.— July  10, 1896.  Donald  Keith,  age  20,  single,  polisher,  employed  by  the  Hall 
A  Munson  Ck>.,  Bay  Mills,  caught  his  hand  in  machine  and  badly  crushed 
it.  Was  disabled  four  weeks,  and  received  wages  in  full.  Doctor's  bill  and 
board  paid  by  company. 

No.  2*23.— July  11, 1896.  Elliot  Scott,  age  23,  single,  employed  as  sawyer  by  the  Hall  So 
Munson  Co.,  Bay  Mills,  had  fingers  cut  by  hitting  his  right  hand  against 
saw.    Was  disabled  ten  days,  and  received  no  wages  during  time  disabled 

No.  223.— July  31, 1896.  Charles  Carrigan,  age  25,  single,  machine  hand  in  the  employ 
of  the  Hall  &  Munson  Co.,  Bay  Mills,  ran  his  hand  against  the  saw  and  had 
three  fingers  on  right  hand  cut  off.  Was  disabled  two  months  and  received 
wages  in  full  during  time  disabled.  Doctor's  bill  and  board  paid  by 
company. 


SUMMARY. 


GEKEEAL  SUMMAET  OF  THE  WOEK  FOE  1896. 


The  work  of  inspection  for  1896  has  been  thorough,  energetic  and 
minute.  The  several  deputy  inspectors  have  each  been  careful  and  pains- 
taking. Their  experience  of  the  past  four  years  has  been  of  great  benefit, 
not  only  to  the  State,  but  in  assisting  the  inspectors  in  their  work.  There 
were  2,991  factories  inspected  during  the  year,  the  work  being  summarized 
as  follows: 

Number  factories  inspected  in  district  No.  1 900 

Number  factories  inspected  in  district  No.  2 628 

Number  factories  inspected  in  district  No.  3 725 

Number  factories  inspected  in  district  No.  4 396 

Number  factories  inspected  in  district  No.  5 342 

Whole  number  factories  inspected 2,991 


Number  factories  ronning 


in  district  No.  1 862 


Number  factories  running  in  district  No.  2 _. .  509 

Number  factories  running  in  district  No.  3 635 

Number  factories  running  in  district  No.  4 308 

Number  factories  running  in  district  No.  6 268 

Whole  number  factories  running 2,572 


Number  factories  idle  in  district  No.  1 38 

Number  factories  idle  in  district  No.  2 119 

Number  factories  idle  in  district  No.  3 90 

Number  factories  idle  in  district  No.  4 88 

Number  &ctories  idle  in  district  No.  5 _ 84 


Whole  number  factories  idle 419 
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Number  factories  rnDning  full  time  in  district  No.  l... 658 

Number  factories  running  full  time  in  district  No.  2 __  432 

Number  factories  running  full  time  in  district  No.  3 564 

Number  factories  running  full  time  in  district  No.  4 278 

Number  factories  running  full  time  in  district  No.  5 __  255 

Whole  number  factories  running  full  time 2,187 

Number  factories  running  part  time  in  district  No.  1 204 

Number  factories  running  part  time  in  district  No.  2__. 77 

Number  factories  running  part  time  in  district  No.  3 _  71 

Number  factories  running  part  time  in  district  No.  4 30 

Number  factories  running  part  time  in  district  No.  5 3 

Whole  number  factories  running  part  time __      385 

.  Hours  of  Labor, 

Hours  weekly,  if  running  full  time 183,111 

Hours  weekly  as  running  at  date  of  inspection 152,743 

Loss  in  hours  each  week _ 30,368 

Loss  of  time  daily,  by  reason  of  running  short  hours,..  506   days. 

Loss  of  time  annually  by  reason  of  running  short  hours    158,378  day& 

Daily  financial  loss,  computed  at  $1 .23*  per  day $622  38 

Annual  financial  loss,  computed  at  $1.23  per  day 194,804  94 

Employes. 

Number  employes  when  running  full  capacity .-.    149,743 

Number  employes  at  date  of  inspection _ 101,053 

Loss,  as  compared  with  when  running  full  capacity 48,690 

Loss  of  time  daily  by  reason  of  running  less  capacity        48,690  days. 
Loss    of   time    annually  by  reason    of    running  less 
capacity 15,239,970  days. 

Daily  financial  loss,  computed  at  $1.23*  per  day.. $59,888  70 

Annual  financial  loss,  computed  at  $1.23  per  day 18,745,163  10 

Add  to  this  last  number  $194,804.94,  the  annual  loss  by  reason  of  run- 
ning short  hours,  and  it  will  be  found  the  annual  loss  to  labor  in  the  facto- 
ries inspected  in  the  past  year  amounts  to  $18,939,968.04 

*  ATerage  wagM  paid  all  f  aotory  emidoyte  in  the  State  in  1886. 
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Number  males  employed  at  date  of  inspection 87,027 

Number  females  employed  at  date  of  inspection 14,026 

Whole  number  employes  at  date  of  inspection 101,063 

Number  factories  that  employed  females 884 

Child  Labor, 

Number   factories    where  children   over  14  and  under  16  were 
employed 315 

Number  of  children  over  14  and  under  16  employed. 1,444 

Number  factories  where  children  under  14  were  found  employed..        37 
Number  children  under  14  found  employed 66 

About  12  per  cent  of  the  factories  running  employed  children  between  \ 
the  ages  of  14  and  16  year&  These  constituted  less  than  1^  per  cent  of 
the  entire  number  employed.  The  number  of  children  under  14  years  of 
age  found  employed  is  reduced  from  140  of  last  year,  to  66  this  year,  while 
the  number  of  factories  employing  them  is  reduced  from  64  to  37.  In  all 
cases  children  under  14  years  of  age  were  ordered  discharged  immediately. 

Monthly  Pay  Boll, 

Aggregate  monthly  pay  rolls $3,237,682  00 

Average  monthly  payroll 1,258  82 

Average  per  capita,  per  year  for  employes 384  48 

Average  per  capita,  per  month  for  employ  6s 32  04 

Average  per  capita,  per  day  for  employ6s 1  23 

Dinner  Hour. 

Number  that  allow  60  minutes  for  dinner 2,008 

Number  that  allow  less  than  60  minutes  for  dinner 664 

Whole  number  of  factories  running 2,572 

Number  that  allow  less  than  45  minutes  for  dinner. 340 

In  all  cases  where  less  than  45  minutes  were  allowed  for  dinner,  per- 
mission was  given  by  inspectors  for  a  shorter  period,  for  various  reasons. 


228  FACTORY  mSPECfnON. 

Minors, 

Number  factories  requiring  12  hours  a  day  of  males  under  18  and 

females  under  21 5 

Number  factories  requiring  11  hours  a  day  of  such  employ 68 1 

Number  factories  requiring  10  hours  a  day  of  such  employes....  2,193 

Number  factories  requiring  9^  hours  a  day  of  such  employes. 9 

.Number  factories  requiring  9  hours  a  day  of  such  employes 211 

Number  factories  requiring  8  hours  a  day  of  such  employes 133 

Number  not  employing  such  labor 20 

Whole  number  factories  running 2,572 

Average  hours  per  day  required  of  males  under  18  and 
females  under  21 9  4-5 

Hoisting  Shafts  and  Well  Holes, 

Number  factories  where  hoisting  shafts  and  well  holes  are  properly 

guarded  and  secured 866 

Number  factories  where  they  are  not  properly  guarded  and  secured  10 

Number  factories  not  haying  hoisting  shafts  and  well  holes 1,706 

Whole  number  factories  running 2,572 

Automatic  Trap  Doors  or  Oaies. 

Number  factories  where  automatic  trap  doors  or  gates  are  provided 
on  all  floors  where  elevators  are  used 430 

Number  factories  where  automatic  trap  doors  or  gates  are  not 
provided 266 

Number  factories  not  having  elevators 1,876 

Whole  number  factories  running 2,572 

Stairs. 

Number  factories  where  stairs  are  properly  guarded  and  screened..  1,874 
Number  factories  where  stairs  are  not  properly  guarded  and  screened  105 
Number  factories  not  having  stairs.  _ 593 

Whole  number  factories  running 2,672 
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Doors. 

Number   factories    where    doors  swing  outward,  or  slide    where 

practicable 2,562 

Number  factories  where  doors  do  not  swing  outward  or  slide  where 

practicable - 10 

Whole  number  factories  running 2,572 

There  were  but  five  factories  where  the  doors  were  locked  or  bolted 
during  working  hours.    These  were  in  the  2d  and  8d  districts. 

Fire  Escapes. 

N  umber  factories  where  fire  escapes  were  provided 462 

Number  factories  where  fire  escapes  were  not  provided 32 

Number  factories  where  fire  escapes  were  not  necessary 2,078 

Whole  number  factories  running _ 2,572 

Shifters  and  Loose  Pulleys. 

Number  factories  where  shifters  were  used  for  throwing  belts  and 
where  loose  pulleys  were  provided .-    2,108 

Number  factories  where  such  shifters  and  loose  pulleys  were  not 
necessary -. 444 

Number  factories  where  such  shifters  and  pulleys  were  ordered 20 

Whole  number  factories  running _ 2,672 

VatSf  PanSt  Maohinery^  Eto. 

Number  factories  where  vats,  pans  and  machinery  were  properly 
guarded 1,894 

Number  factories  where  vats,  pans,  and  machinery  were  not  properly 
guarded 194 

Number  factories  not  having  vats,  pans  and  machinery 484 

Whole  number  factories  running 2,572 

Sanitary. 

Dust  arresters  or  exhaust  fans  were  provided  where  necessary  in  nearly 
all  of  the  factories.  Only  35  factories  out  of  the  total  of  2,572  that  were 
running  were  without  them  where  they  were  necessary,  eight  of  these 
being  in  the  first  district,  six  in  the  second,  16  in  the  third,  three  in  the 
fourth  and  two  in  the  fifth. 
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Number  of  factories  provided  with  suitable  washrooms  aud  water 

closets 2,543 

Number  of  factories  not  provided  with  suitable  washrooms  and 

water  closets --  29 

Whole  number  of  factories  running 2,672 

Number  of  factories  having  separate  water  closets  for  females 817 

Number  of  factories  not  having  separate  water  closets  for  females..  52 
Number  of  factories  where  separate  water  closets  for  females  are  not 

necessary 1,703 

Whole  number  factories  running 1 2,572 

Changes  Ordered. 

Number  factories  where  changes  were  ordered  in  district  No.  1 211 

Number  factories  where  changes  were  ordered  in  district  No.  2 168 

Number  factories  where  changes  were  ordered  in  district  No.  3 182 

Number  factories  where  changes  were  ordered  in  district  No.  4 63 

Number  factories  where  changes  were  ordered  in  district  No.  6 6 

Whole  number  factories  where  changes  were  ordered * 609 

Accidents. 

Number  accidents  reported  in  district  No.  l.__ 50 

Number  accidents  reported  in  district  No.  2 _ _ 17 

Number  accidents  reported  in  district  No.  3 53 

Number  accidents  reported  in  district  No.  4 _ 37 

Number  accidents  reported  in  district  No.  5-_. _ 7 

Whole  number  accidents  reported _ 164 

Number  fatal  accidents  in  district  No.  1.' _ 4 

Number  fatal  accidents  in  district  No.  2-. 2 

Number  fatal  accidents  in  district  No.  3 2 

Number  fatal  accidents  in  district  No.  4*. 5 

Number  fatal  accidents  in  district  No.  5 1 

Whole  number  fatal  accidents 14 

*Two  of  theie  wen  from  boiler  explosion  in  liieht«Bn  Salt  Co.,  Marine  Gitgr. 
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Comparison  vnth  Accidents  of  1895, 

Number  accidents  reported  in  district  No.  1,  1895 _ ._.  85 

Nnmber  accidents  reported  in  district  No.  2,  1895 23 

Number  accidents  reported  in  district  No.  3, 1895 88 

Number  accidents  reported  in  district  No.  4, 1895. 37 

Number  accidents  reported  in  district  No.  5, 1895 20 

Whole  number  accidents  reported  in  1895 253 

Whole  number  accidents  reported  in  1896 _ 164 

Decrease  in  number  of  accidents  in  1896__ 89 

Number  fatal  accidents  in  district  No.  1, 1895 26 

Number  fatal  accidents  in  district  No,  2, 1895 ..-  3 

Number  fatal  accidents  in  district  No.  3,  1895 : 7 

Number  fatal  accidents  in  district  No.  4, 1895. _  4 

Number  fatal  accidents  in  district  No,  5,  1895 3 

Whole  number  fatal  accidents  in  1895 43 

Whole  number  fatal  accidents  in  1896 14 

Decrease  in  number  of  fatal  accidents  in  1896... _ 29 

Betnarks. 

This  brief  summary  will  indicate  at  a  glance  the  work  done  by  the 
factory  inspectors  during  the  past  year,  but  a  study  of  the  several  tables 
containing  their  work  will  be  found  of  much  interest  in  making 
compari3ons. 

In  1895  over  90  per  cent  of  the  factories  inspected  were  running,  and 
about  82  per  cent  of  them  were  running  full  time.  In  1896  only  a  little 
over  86  per  cent  of  the  factories  inspected  were  running,  and  only  a  little 
oyer  73  per  cent  of  them  were  running  full  time.  In  1895  the  average 
wages  per  capita  paid  all  employ 6s  in  the  factories  inspected  was  $1.32  per 
day.  In  1896  the  average  wages  per  capita  paid  all  employes  was  11.23 
per  day,  showing  that  the  wages  paid  in  1896  were  about  7  per  cent  lees 
than  in  1895. 

Viewed  in  any  light,  there  can  be  but  one  conclusion.  The  manufac- 
turing institutions  and  their  employes  in  Michigan  have  passed  a  year  of 
great  depression.  The  loss  to  labor  by  reason  of  factories  running  on  short 
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time  and  less  their  full  capacity  of  employes,  even  at  the  low  wages  paid 
is  nearly  $19,000,000,  added  to  this,  the  ones  who  have  foand  employment 
suffer  a  redaction  in  wages  daring  the  year  of  nearly  7  per  cent.  Great 
as  has  been  the  depression  in  the  last  few  years,  the  past  year  has  been 
the  most  serious  of  all.  It  is  to  be  hoped  the  year  just  opening  will  dose 
with  brighter  auspices  to  the  operators  and  employes  of  Michigan 
factories. 
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NOTE    OF   TRANSMITTAL. 


To  the  Governor — The  board  herewith  submits  a  history  of  its  oiK*ra- 
tions  for  the  biennial  period  from  Noveml)er,  1804,  to  November  30,  1897. 
Herein  will  be  found  a  statement  covering  in  detail  all  the  work  of  prop- 
agation and  distribution  of  food  and  game  fish,  the  improvements  made 
at  stations  alrwidy  establislH*d,  and  the  new  work  carried  forward  during 
Hif  time  covered  by  the  reixut,  and  tlie  proposcMi  new  work. 

HkKSCHEL  WlIITAKEU, 

Horace  W.  Davis, 
Freeman  B.  Diokerson, 
Stat<»  Hoard  of  Fish  Commissionei's. 


"A  certain  man  had  a  goose  which  laid  him  a  golden  egg  every  day.  But  not  con- 
tented with  this,  which  ratlier  increased  than  abated  his  avarice,  he  was  resolved  to 
kill  the  goose  and  cut  up  her  belly,  that  so  he  might  come  at  the  Inexhaustible 
treasure  which  he  fancied  she  had  within  her.  He  did  so;  and,  to  his  great  sorrow 
and  disappointment,  found  nothing.' 


»» 


un 


They  who  are  of  such  craving,  impatient  tempers  that  they  cannot  live  contented 
when  fortune  has  blessed  them  with  a  constant  and  continuous  sufficiency,  deserve 
to  be  deprived  of  what  they  have.  And  this  has  been  the  case  of  many  ambitious 
and  covetous  men,  who,  by  malving  an  essay  to  grow  very  rich  at  once,  have  missed 
what  they  aimed  at,  and  lost  what  they  had  before."— ^sop's  Fables. 


REPOET  OF  THE  STATE  BOARD  OF  FISH  COM- 
MISSIONERS   FOR  1895-1896. 


The  board,  during  the  period  covered  by  this  report,  h<as  been  engaged 
in  carrying  forward  the  work  heretofore  established,  of  the  artificial 
hatching  and  distribu'tion  of  fififh  for  the  great  lakes  and  inland  waters 
of  the  State.  The  stocking  of  our  inland  streams  with  bix>ok  trout  has 
been  carried  on  to  the  full  limit  of  our  capacity.  The  results  of  this 
work,  as  heretofore,  are  full  of  the  greatest  encouragement.  What  has 
been  said  regarding  the  success  of  this  work  in  former  rex>orts  has  been 
emphasized  by  our  snbeequent  experience. 

A  better  object  lesson  of  the  success  of  the  artificial  propagation  and 
planting  of  brook  trout  is  not  presented  anywhere  in  any  country  than 
in  Michigan. 

Douglas  Houghton,  the  eminent  scientist,  and  fthe  surveyor  of  a  great 
part  Off  the  wild  lands  of  IMs  State,  said  of  the  streams  of  the  lower 
peninBula,  based  on  personal  observation  and  examination,  that  they 
contained  no  brook  trout.  Mr.  Bela  Hubbard,  an  associate  and  oom- 
panion  of  Houghton,  in  his  Memorials  of  a  Half  Century,  makes  the  same 
statement,  and  they  are  corroborated  by  the  early  settlers,  woodsmen 
and  sportsmen. 

Althoug*h  the  commission  was  organized  twenty-fouir  years  ago,  the 
first  few  years  of  its  existence  were  given  to  the  gaining  of  a  knowledge 
of  the  subject  of  fish  culture,  and  the  mairshalluig  of  means  with  which  to 
prosecute  the  work.  Practically  the  work  of  planting  our  streams  with 
brook  trout  diid  not  begin  until  1879.  Since  that  time  our  facilities  have 
beem  gradually  enlarged,  and  the  work  has  gone  forward,  steadily 
inoreosing.  Now  the  streams  of  every  county  in  the  State  but  three, 
wh.ose  waters  are  not  suited  to  this  fish,  furnish  excellent  trout  fish- 
ing. The  streams  of  some  of  our  river  basins,  like  the  Pere  Marquette 
and  the  Au  Sable,  furnish  trout  fishing  not  to  be  excelled  in  this  country. 
In  both  of  these  streams  and  their  tributaries  may  be  caught  brook 
trout,  rainbow  trout  and  grayling. 

While  it  may  be  said  the  trout  is  a  game  fi^h,  it  must  not  be  forgotten 
that  they  are  also  a  source  of  profit  to  the  State.  Passing  over  the  fact 
thaft  the  residents  of  the  «ectionfl  in  which  these  streams  are  found  derive 
from  these  sources  fish  for  their  own  consumption,  we  come  to  the 
more  significant  value  they  have  for  the  State,  in  bringing  there  tlie 
residents  of  other  states,   who  leave  a  substantial  evidence  of  their 
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presence  in  the  money  paid  to  railroads  and  liverymen  for  transportation, 
and  to  hotels  and  tradesmen  for  board  and  necessaries.  The  money  the 
State  expends  in  the  planting  of  bix>ok  trout  is  thus  retumea  many  times 
over  and  is  a  paying  investment  in  every  sense. 

While  this  work  is  all  necessary  and  falls  within  the  province  of  our 
duty,  it  is  of  but  slight  significance  compared  with  the  greater  work 
to  which  we  have  devoted  our  energies,  the  building  up  of  our  great  com- 
mercial fisheries.  We  have  now  reached  the  point  where  the  output 
from  our  fish  hatcheries  places  our  work  of  planting  of  commercial 
fish  among  the  most  effective  in  the  country. 

Our  experience  in  artificial  propagation  and  our  knowledge  of  Its  past 
successes,  confirm  us  in  the  opinion  that  this  great  work  can  be  success- 
fully carried  on  to  a  renewal  of  the  wasted  fisheries,  if  we  can  bring  to 
our  aid  in  this  effort  intelligent  legislation,  limiting  commercial  fishing 
()I)erations  to  the  capture  of  mature,  adult  fish  only. 

The  object  of  fish  culture,  of  fishing  operations  and  of  protective  legis- 
lation, in  the  hands  of  men  who  consider  the  necessity  of  tlie  p-reservatiou 
of  the  fisheries  should  be  to  follow  a  policy  that  will  permit  the 
catching  and  marketing  of  merchantable  fish,  and  the  supervision  of  net- 
ting,  and  to  stop  the  capture  of  fish  too  young  and  immature  to  sjxawii 
and  liaving  but  small  market  value. 

To  proceed  on  any  other  line  than  this  means  an  ultimate  destruction 
of  our  commercial  fisheries,  the  elimination  of  fish  as  one  of  our  common 
ariieles  of  food,  the  destruction  of  the  fisherman's  industrv,  from  which 
he  gains  his  livelihood,  and  makes  wholly  useless  the  efforts  of  the  State 
is  making  to  preserve  the  fisheri<^  by  ])lanting.  The  fisherman  #jhould 
take  counsel  from  his  experience,  and  act  in  accordance  with  the 
oonclusione  that  naturally  follow. 

Tlie  history  of  oommerdal  fishing  in  the  groat  lakes  for  the  past 
twenty-five  years  is  tlie  history  of  an  abuse.  The  people  of  "the 
State  are  more  deeply  interested  in  the  preservation  of  the  great  lake 
lish(»ries  than  the  person  who  diniw^s  from  them  the  product  that  gives 
him  his  daily  bread.  The  people  own  the  fisheries,  and  the  public  right 
to  their  maintenance  is  above  that  of  the  fishermen  as  a  class.  All  acts 
(^xercised  by  the  fisherman  in  following  his  business  are  suboi-dinate 
to  the  public's  right  to  have  the  fisheries  maintained.  He  enjoys  a 
privilege  and  not  a  right  in  netting  in  tlie  public  waters,  and  he  must  so 
conduct  his  opemtions  that  lie  will  not  endanger  the  right  of  the  public 
to  have  the  fisheries  preserve<l  for  the  future. 

The  urgent  necesedty  for  steps  to  prevent  the  further  wasting  away 
of  the  great  lake  fisheries  first  challenged  public  attention  in  this  State 
alK>nt  twenty-four  years  ago,  when  the  inroads  upon  the  paremt  stock 
had  become  manifest.  At  tliat  time  modern  fish  culture  wa»  in  its 
infancy,  but  the  experience  of  those  interested  in  the  artificial  propaga- 
tion of  fish  showed  that  its  possibilities  were  great. 

The  State  of  Michigan,  at  this  juncture,  recognizing  the  imiKyrtanee 
of  these  discoveries,  and  the  promise  it  gave  for  a  renewal  of  herfisheries, 
organized  a  Commission  of  Fisheries,  investing  it  with  power  and  author- 
ity to  artificially  hatch  and  distribute  in  the  public  waters  of  the  State, 
the  choice  commercial  varieties  of  fish  tliat  had  so  long  made  these 
waters  famous.    Money  was  appropriated  as  needed  and  the  work  liaB 
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been  since  carried  on  in  the  public  interest,  and  not  for  the  benefit  of 
any  class  or  hidustry. 

It  was  believed — and  there  was  warranit  for  that  belief  under  fishing 
operations  as  then  conducted — that  artificial  propagation  alone  would 
ultimately  bring  back  the  productiveness  of  the  fisheries.  But  at  that 
time,  and  for  several  years  following,  the  output  of  the  hatcheries  wafl 
comparatively  insignificent.  Time  was  needed  to  develop  the  new 
industry  and  the  increase  of  hatching  operations  was  naturally  slow. 

At  the  outset,  the  task  of  a  restora/tion  of  the  fisheries  after  sixty 
years  of  depletion  confronted  the  board.  This  had  to  be  made  good  in 
the  face  of  yea-rly  increasioag  waste,  caused  by  the  increase  in  the  number 
of  fisihermen's  boats  and  nets. 

Custom  had  sanctioned  the  taking  and  marketing  of  all  fish  the  nets 
would  take.  In  the  east,  west,  and  south  the  demand  for  wbitefish  and 
lake  trout  was  increasing. 

The  fisherman's  business  became  a  lucrative  one,  large  sums  of  money 
were  made  in  a  single  season's  operations,  and  the  result  was  the  natural 
one,  the  enlistment  of  more  capital  and  men  in  the  business  and  a  large 
increase  in  the  number  of  devices  of  capture. 

As  a  result,  the  i^hoals  and  reefs  of  the  entire  lake  system  were 
covered  with  the  nets  of  the  fishermen  during  the  spawning  season,  and 
the  catch  grew  to  be  enormous.  Fish  became  a  drug  on  the  market,  and 
those  that  could  not  be  marketed  fresh  were  salted  and  sold  at  much 
lower  figures  than  when  fresh.  The  ease  of  capture  and  the  large  quan- 
tities taken  made  it  a  profitable  business  considering  the  money  invested. 
At  this  time  fishing  was  prosecuted  with  small  sailboats  and  gill  nets. 

In  1850,  or  perhaps  a  little  earlier,  that  most  killing  of  all  netting 
devices,  the  pound  net,  was  first  introduced  into  our  waters.  This 
method  of  fishing  greatly  increased  the  catch  and  still  larger  profits 
were  derived  from  the  fis'heries. 

About  the  year  1868  came  the  invention  of  the  modem  freezer,  in 
which  fish  might  be  kept  in  a  frozen  condition,  ready  to  be  marketed  as 
fresh  fish  during  the  seasons  of  the  year  when  the  markets  were  not  over- 
stocked with  fish  freshly  caught,  thus  affording  a  new  and  lucrative 
opportunity  for  the  investment  of  means  in  fishing. 

With  no  limitation  whatever  laid  on  season  or  device  for  capture,  fish 
were  taken  whenever  and  wherever  they  could  be  found.  Schools  of  fish 
were  pursued  for  miles  by  the  gill  netters;  the  sxxawnlng  reefs  were 
covered  with  nets  during  November  and  December  when  the  fish  came  on 
to  si)awn,  and  countless  numbers  of  milting  males  and  females,  ready  to 
spawn,  were  taken  heavy  with  ova  and  milt  and  killed  before  performing 
the  act  that  would  add  to  the  stock  with  which  the  lakes  were  to  be 
renewed. 

As  time  went  on  the  havoc  began  to  manifest  itself.  Localities  that 
once  produced  large  quantities  of  fish  began  to  decline  in  yield,  and 
finally  became  unproductive.  The  constant  pursuit  of  the  fisheries 
naturally  resulted  in  the  extermination  in  a  great  measure  of  the  large 
and  merchantable  fish.  But  the  fishermen  had  invested  large  sums  of 
money  in  the  enterprise  and  the  diminution  of  the  catch  to  the  point 
where  it  ceased  to  pay  and  where  losses  of  investment  threatened,  led 
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them  to  change  their  methods  of  capture,  to  atill  make,  the  businesB 
profitable. 

Then  came  the  first  step  in  the  contraction  of  the  meshes  of  the 
nets  for  the  capture  of  small  fish.  Up  to  this  time  nets  with  meshes  of 
five  and  six  inohes  in  extension  had  served  all  purposes,  and  took  nothing 
but  large  fish,  and  this  diminution  of  size  of  mesh  hais  contributed  in  a 
large  measure  to  the  present  unprofitable  condition  of  many  of  our 
fisheries,  and  threatens  their  absolute  extinction. 

A  single  illustration  of  this  diminution  of  size  of  me«h  and  its  gradual 
progress  was  brought  to  our  attention  during  the  past  summer,  by  one 
who  has  long  been  familiar  with  the  lake  fisheries,  and  is  a  fair  example 
of  the  history  of  the  gradual  dimimshing  size  of  the  meshes  of  the  nets 
in  the  great  lake  system  in  the  past  few  years. 

The  locality  referred  to  is  the  east  shore  of  Lake  Michigan,  but  it 
can  be  said  that  what  is  true  in  this  respect  of  this  locality  applies  with 
equal  force  to  oui'  entii-e  lake  coast.  The  information  here  given  was 
derived  from  a  reliable  source  and  can»  be  authenticated  beyond  a  doubt 

The  meshes  had  been  oontracted  considerably  before  the  year  1870, 
In  1870  the  size  of  mesh  of  gill  nets  fished  on  that  shore  was  4^  inches, 
and  down  to  the  pasit  season  has  been  reduced  in  this  ratio,  from  4^ 
to  4^  inches,  4,  3J,  3^,  3J,  3^,  3,  2J,  2f ,  2f ,  2^,  2§,  and  now  the  size  of  mesh 
is  2i  inches. 

It  is  not  generally  understood  what  is  meant  in  speaking  of  the  size 
of  meshes  of  nets.  The  measurement  of  all  meshes  means  the  length  of 
mesh  when  it  is  stretahed  to  its  utmost  extension.  The  same  mesfti,  when 
opened,  as  used  in  fishing,  is  very  much  smaller  than  is  generally  thought. 
The  idea  commonly  accepted  is  that  size  as  applied  to  a  mesh  means  the 
size  of  the  opening  as  fiished,  but  this  is  not  the  fact.  A  three  inch  mesh 
does  not  mean  a  net  that  has  a  three  inch  opening. 

Herewith  are  given  a  number  of  illustrations,  showing  the  sizes  of 
meshes  of  nets,  beginning  with  a  six  inch  mesh,  closed,  as  they  are  usually 
measured,  and  meaning  its  entire  length  when  so  closed.  Following  this 
will  be  found  the  same  mesh  shown  opened  as  fished,  and  other  illustra- 
tions showing  different  sizes  of  meshes: 

*A.     Six-inch  pound  net  mesh,  as  measured,  and  the  same  as  used  in 

fishing. 
*B.    Five-inch  pound  net  mee^h,  as  measured,  and  the  same  as  used  in 

fishing. 

C.  Four  and  one-quarter-inch  gill  net  mesh,  as  measured,  and  the 

same  as  used  in  fishing. 

D.  Three  and  one-half-inch  pound  net  mesh,  as  measured,  and  the 

same  as  used  in  fishing. 

E.  Two  and  three-quarter-inch  gill  net  mesh,  as  measured,  and  the 

same  as  used  in  fishing. 

F.  Two  and  one-half-inch  gill  net   mesh,   as    measured,    and    the 

siime  as  used  in  fishing. 

G.  Two  and  one-quarter-inch  pound  net  mesh,  as  measured,  and  the 

same  as  used  in  fishing. 
H.    Two-inch  pound  net  mesh,  as  measured,  and  the  same  as  used  in 
fishing. 


*  Neither  of  these  sizeB  are  now  much  used. 
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Commencing  with  the  middle  or  latter  part  of  October,  the 
gravid  females  and  milfting  males  of  the  whitefish  and  salmon  trout, 
with  unerring  instinxrt  tu'm  from  the  summer  feeding  grounds,  to  the 
shoaler  water  where  grayelly  reef  or  rocky  bottom  offer  tempting  places 
of  resort  for  the  performance  of  the  reproductive  act.  To  these  places 
they  swarm  in  large  numbers  and  remain  engaged  in  spawning  until  as 
late  as  the  10th  of  December,  in  certain  localities,  although  the  monith 
of  November  covers  the  principal  spawning  pei'iod  of  the  whitefish,  amd 
the  last  half  of  October  and  the  month  of  November  the  spawning  season 
of  the  salmon  trout.  These  si>awniag  reefs  are  known  not  only  to  the  fish, 
but  also  to  the  fishermen,  who  there  meet  them  with  every  device  of  cap- 
ture. Comparatively  few  fish  are  able  to  reaoh  the  spawning  beds  unmo- 
lested by  nets,  and  the  most  profitable  season  of  the  year  is  then  realized 
by  the  fishermen. 

When  the  ice  and  storms  of  winter  make  fif^liing  impossible  or  uncer- 
tain, fishing  is  abandoned,  and  January  and  February  and  a  part  of 
March  may  be  said  to  be  the  only  seaison  of  the  year  when  fishermen  and 
nets  are  idle  and  the  fish  are  not  pursued  and  taken,  although  in  Lake 
Michigan  and  SagLmaw  Bay  it  is  pursued  almost  contLniuoaisly. 

It  must  be  borne  in  mind  that  the  destruction  of  the  fisheries  is  but  in 
small  measure  represented  by  the  number  of  parent  fish  thus  taken  upon 
the  spawning  beds.  A  great  menace  to  the  fisheries  is  the  destruction  of 
the  immense  quantities  of  ova  that  are  lost  by  killing  the  fish  before 
spawning,  which,  if  left  unmolested  during  the  month  of  November  would 
contribute  largely  to  the  increase  of  their  species. 

As  soon  as  the  spring  season  permits,  the  active  operations  of  fishing 
are  again  begun.  The  pound  nets  are  set  and  the  gill  nets  begin  their 
work. 

The  pound  net  is  a  trap  device,  in  which  the  fish  are  preserved  alive 
when  taken,  and  it  therein  differa  from  the  gill  net,  in  which  the  fish  are 
usually  killed. 

T!he  pound  net  is  set  approximately  at  right  angles  with  the  shore  and 
consists  of  the  "leaxi,''  whidh  is  the  fishing  part  of  the  device,  the  **heart" 
and  the  "pocket"  or  "imujid." 

In  operatjom  this  device  presenrt;s  the  following  appearance: 

In  principle  the  net  operates  after  this  manner:  The  fish  in  passing  up 
and  down  the  shore  are  suddenly  confronted  by  the  "lead"  of  the  net, 
which  is  usually  of  large  mesh,  presenting  a  bar  to  their  progress,  and 
serving  simply  to  turn  them  from  their  course.  When  thus  turned,  they 
seek  the  deeper  water  and  not  the  shore  or  shallower  end  of  the  lead ; 
thence  they  work  along  the  lead  until  they  pass  inito  the  heart,  and  from 
thence  injto  tihe  pocket  or  pound.  As  before  stated,  this  net  is  most 
destructive  because  it  takes  everything.  • 

At  stated  intervals  the  net  is  visited,  the  lines  securing  the  corners 
of  the  front  side  of  the  pound  are  released  from  the  stakes  which.. hold 
them,  and  the  front  and  sides  are  lifted  and  carried  toward  the  back  of 
the  net,  and  as  soon  as  the  net  is  suflBciently  raised,  the  fish  are  scooped 
out  wuth  a  hand  net  into  the  boat  and  the  net  is  reset.  The  meshes  of 
the  pocket,  or  pound,  should  be  made  sufficiently  large  to  allow  the 
escape  of  the  small  fish. 

Pound  nets  are  usually  set  in  strings,  the  lead  of  the  second  net  begin- 
ning at  the  rear  or  back  of  the  pound  of  the  first,  the  lead  of  the  third 
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beginning  at  the  ba<;k  of  tihe  pocket  of  the  second,  and  so  on.  In  locaiities 
where  shools  are  extensive,  for  instance  in  Saginaw  Bay,  and  on  the  north 
shore  of  Lake  Michigan,  these  nets  have  been  set  in  strings  of  as  high  as 
twenty-five.  The  average  length  of  leads  is  from  75  to  80  rods.  It  will  be 
seen  that  this  net  is  a  most  formidable  engine  of  destruction.  In  addition 
it  must  be  understood  that  these  nets,  in  practice,  are  set  in  strings  as 
long  as  the  fisherman  chooees  and  finds  profitable,  and  the  strings  as 
cloeely  together  up  and  down  a  shore  as  his  deeire  may  inoline  him. 

Gill  nets  are  largely  used  and  in  this  device  the  fish  are  caught  by 
gilling,  i.  6.,  in  attempting  to  pass  through  the  net  the  gills  of  the  fish 
become  enmeshed  in  the  twine  and  thev  soon  die. 

As  the  fish  diminished  in  size  by  constant  fishing,  the  meshes  of  the 
nets  were  ordered  made  smaller.  Legislation  should  require  the  meshes  of 
the  nets  to  be  enlarged,  thus  permitting  the  escape  of  the  small  and  imma- 
ture fish. 

All  fish  marketed  are  classified  by  the  wholesale  buyers  into  three 
grades,  and  the  grades  thus  established  govern  the  grading  of  commercial 
fish  on  the  great  lakes  in  this  State  and  are  known  as  the  Chicago  insx>ec- 
tion  rules. 

These  rules  were  establisfhed  soon  after  the  catch  of  small  fish  began  to 
be  important  in  quantity,  and  were  made  to  protect  the  large  deaUr,  not  to 
protect  the  small  firSh  from  capture.  The  presence  of  any  considerable 
quantity  of  small  fish  thrown  on  the  market,  mixed  with  larger  fish, 
resulted  in  loss  to  the  buyer,  as  he  was  paying  only  for  merchantable 
sized  fish,  while  he  was  getting,  in  fact,  a  large  proportion  of  small  ones, 
that,  under  the  demands  of  the  trade,  had  to  be  culled.  The  undersized 
fish  are  worth  but  a  small  price  compared  with  the  larger  fish.  Thus,  in 
order  to  protect  himself  the  wholesaler  established  this  system  of  inspec- 
tion. It  did  not,  nor  was  it  intended  to,  stop  the  taking  of  small  fish,  but  it 
served  the  commercial  end,  by  separating  the  large  from  the  small  fish, 
which  are  worth  but  a  bagatelle  compared  with  what  their  value  would 
be  if  left  in  the  water  for  two  more  seasons. 

It  is  a  just  criticism  of  such  methods  to  say  that  a  business  that  calls 
for  any  such  commercial  regulation  has  fallen  into  a  condition  where  the 
strong  arm  of  the  law  should  intervene  to  correct  an  abuse  that  is  mani- 
fest on  its  face,  or  the  State  must  sit  supinely  by  and  see  her  fisheries 
which  are  a  source  of  wealth  and  of  cheap  food  to  her  people,  absolutely 
wiped  out. 

The  following  are  the  Chicago  inspection  rules: 

"Standard  No.  1  whitefish,  shall  consist  of  sound  whitefish,  well 
cleaned,  trimmed,  with  head  off,  split  on  the  back,  free  from  rust  or  rag- 
ged, weighing  not  less  than  one  and  one  quarter  pounds  each,  not  measur- 
ing less  than  twelve  inches,  measured  from  extreme  scale  on  tail  to 
extreme  scale  on  neck. 

"Standard  No.  2  whitefish,  shall  consist  of  sound  whitefish,  well 
cleaned,  trimmed,  with  head  off,  split  on  the  back,  free  from  rust  or  rag- 
ged, weighing  not  less  than  three-quarters  of  a  pound  each,  not  measuring 
less  than  ten  inches,  measured  from  extreme  scale  on  tail  to  extreme  scale 
on  neck. 

"Standard  No.  3  whitefish,  shall  consist  of  sound  whitefish,  well 
cleaned,  with  head  off,  split  on  the  back,  smooth  on  the  face,  free  from 
rust  or  ragged,  weighing  less  than  three-quarters  of  a  pound. 
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"Standard  No.  1  trout,  shall  consist  of  sound  flsh,  weig^hing  not  less 
than  two  pounds,  well  cleaned,  trimmed,  with  head  off,  skull  bone  out, 
split  on  the  back,  free  from  rust  or  ragged. 

"Standard  No.  2  trout,  shall  <5on«i9t  of  sound  fish,  weighing  less  than 
two  pounds,  well  cleaned,  trimmed,  with  head  off,  skull  bone  out,  split  on 
the  back,  free  from  rust  or  ragged." 

Having  spoken  of  the  character  and  varieties  of  nets  that  are  most 
largely  used  in  the  great  lake  fisheries,  we  will  now  proceed  to  a  consid- 
eration of  the  number  and  the  length  of  these  devices  fished  in  the  great 
lakes  within  the  jurisdiction  of  this  State  alone,  as  they  are  the  only  ones 
with  which  we  are  directly  concerned. 

The  coast  Michigan  possesses  bordering  the  lakes  is  very  close 
to  2,000  miles,  following  the  indentations  of  coast  and  bays.  FQr  a  better 
understanding  of  the  applicaition  of  the  fishing  devices  to  the  water,  it 
mav  be  well  to  state  that  the  fish  under  natural  <5onditions  are  not  dis- 
tributed  equally  in  all  parts  of  the  lakes.  Certain  portions  of  the  lakes 
are  known  to  be  "feeding  grounds,"  where  the  fish  are  found  at  certain 
seasons^  and  they  pass  from  these  places  during  the  month  of  November 
to  other  places  where  their  spawning  grounds  are  found. 

In  considering  the  number  and  extent  of  fishing  devi(?es  it  may  be  said 
that  in  practical  fishing  operations  the  nets  are  not  spread  over  the  entire 
waters  of  the  lakes,  but  are  gi-ouped  in  certain  localities  where  the  fishing 
grounds  exist.  With  this  understanding,  a  better  comprehension  may  be 
had  of  the  immense  destruction  that  can  be  wrought  with  the  large  num- 
ber of  nets  now  fished  in  our  waters. 

The  statistics  of  the  fisheries  of  this  State  for  the  year  1895,  carefully 
taken  under  the  direction  of  this  board,  show  that  there  were  22,201  gill 
nets  fished  whose  length  was  2,380,014  fathoms,  or  2,7^0  statute  miles. 

That  there  were  1,588  pound  nets,  the  length  of  the  leads  of  the  same 
being  226,772  fathoms,  or  2J7  statute  miles. 

That  there  were  636  seines  and  fyke  nets,  measuring  in  length  34,789 
fathoms,  or  39  statute  miles. 

Making  a  total  length  of  nets  fished  in  Michigan  waters  alone  3M36 
statute  miles. 

As  an  object  lesson  in  this  connection  that  will  be  better  understood, 
these  nets,  if  set  end  to  end,  tconld  cover  our  entire  lake  coast  one  and  a  half 
times)  or,  if  stretched  from  Detroit  westward,  would  reach  to  San  Fran- 
cisco and  extend  into  the  Pacific  five  hundred  miles.  It  is  a  marvel  under 
this  condition  of  things  that  any  fish  escape.  The  foregoing  facts  conc^ern- 
ing  the  fisheries  and  methods  of  fishing  show  the  influences  that  have 
been  at  work  since  the  discovery  of  the  Northwest  in  accoiuplisbing  the 
great  waste  of  the  parent  stock. 

For  the  last  fifteen  years  repeated  attempts  have  been  made  by  the 
commission  to  secure  a  regulation  of  the  fisheries  by  the  enactment  of 
laws  to  prevent  the  taking  of  whitefish  and  trout  during  the  spawning 
season,  and  to  enlarge  the  meshes  of  the  nets  to  permit  the 
escape  of  small  fish.  All  attempts  to  pass  such  legislation  have  thus  far 
failed,  because  of  the  ability  of  the  fishermen  to  influence  the  legislature 
against  it.  It  is  another  instance  of  the  power  of  vested  capital  in  a  fight 
against  public  interest  when  the  public  itself  takes  no  personal  interest 
in  the  matter.  Nothing  but  the  arousing  of  public  spirit  in  the  legislature, 
to  the  necessity  of  the    preservation    of    the    fisheries,  will  save  them 
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from  early  destruction.  Tlie  fishermen  are  enjoying  the  benefits  of 
the  bounty  of  the  State  in  restocking  the  waters,  without  cost  to  them. 
In  other  words,  and  in  plain  language,  what  the  flsihermen  desire  is  to  be 
the  chief  beneficiaries  of  the  fisheries,  and  their  attitude  has  been  one  of 
continual  opposition  to  any  attempt  to  prevent  a  waste  and  destruction  of 
the  fisheries.  They  wish  to  take  everything  that  comes  to  their  nets 
regardless  of  the  people's  rights  to  have  good  fishing  maintained.  They 
believe  in  the  principle:  "After  me  the  Deluge.-' 

Theire  has  been  an  entire  change  in  the  methods  of  the  fisheries  within 
a  few  years.  There  was  a  time  When  the  fisherman,  the  man  directly  inter- 
ested in  the  catching  of  fish  and  in  the  money  to  be  made  from  the 
business,  was  the  man  most  deeply  interested  in  the  pursuit.  With  the 
decay  of  the  fisheries  came  changed  conditions.  Times  began  to  be  hard 
for  the  fisherman.  He  had  no  money  to  invest  in  new  twine.  Then  came 
the  man  of  capital  who  had  money  to  loan,  who  was  making  money  in  the 
wholesale- way  out  of  the  fishing  industry.  This  man  never  fished  for  him- 
self. He  stayed  ashore.  He  never  endured  the  hardships  of  the  oallLng. 
His  interest  in  the  fisheries  began  and  ended  with  the  profits  that  might 
l>e  made  by  buying  and  marketing  fish.  His  hands  were  not  roughened  by 
exposure.  He  did  not  participate  in  the  personal  hazards  of  the  calling  of 
the  fisherman.  As  a  rule,  he  had  no  personal  knowledge  of  the  details  of 
the  handling  of  nets,  and  such  information  as  he  i>ossessed  was  wholly 
theoretical,  yet,  before  committees,  whose  business  led  them  to  investi- 
gate these  abuses,  his  voice  has  ever  been  loudest  in  defense  of  the  "perils 
and  hardships  of  his  calling!"  although  his  sufferings  were  all  vicarious. 

He  offered  to  furnish  the  small  fisherman  with  nets  and  trust  him  for 
his  pay.  Like  all  offers  of  the  kind,  the  fisherman  found  it  easier  to  get 
into  debt  than  to  get  out,  and  in  fact  they  seldom  are  out  of  debt  to  the 
men  who  furnish  them  with  nets  and  control  the  price  of  fish  in  the  only 
market  open  to  him;  the  steamer  of  the  buyer  that  visits  the  fisheries  on 
stated  days  and  takes  his  fish.  As  the  fishing  industry  on  the  lakes  now 
stands,  the  substantial  profit  is  gathered  from  them  by  the  man  of  lai^e 
means,  who  is  often  a  non-resident  and  is  thus  able  to  retain  the  small 
fisherman  in  a  semi-serfdom  or  vassalage. 

The  statistics  of  the  catch  of  whitefish  in  Michigan  waters  in  18S5 
shows  that  there  were  3,142,170  pounds  of  whitefish  caught  and  mark- 
eted; 2,134,170  pounds  were  Ko.  1,  and  1,008,000  pounds  were  No.  2  and 
under.  Baldly  stated,  this  means  that  one-quarter  of  the  catch  were 
fish  classified  as  No.  2's  and  under,  which  sold  for  about  2c  per  pound. 
If  these  fish  had  been  permitted  to  remain  in  the  lakes  for  another  year, 
the  increase  in  value,  weight  and  price  considered,  would  have  been  one- 
third  greater.  But  the  price  is  of  small  significance  when  we  think  of 
the  serious  results  that  follow  such  senseless  methods.  No  fish  should  be 
put  upon  the  market  excei)t  such  fish  as  have  a  good  merchantable  value, 
and  the  young  and  immature  fish  should  be  excluded  from  the  catch, 

The  significance  of  present  conditions  will  be  more  apparent  when  it  is 
appreciated  tha.t  a  whitefish  does  not  spawn  before  she  has  attained  a 
weight  of  at  least  two  jmunds,  and  that  the  taking  and  market- 
ing of  any  female  fish  under  that  weight  means  that  there 
has  been  eliminated  from  the  supply  not  only  a  fish  that  has 
never  contributed  anything  to  sustain  tlie  stock,  but  it  has  resulted  in 
placing  on  the  market  a  fish  of  little  commercial  value.  One  year  more 
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and  «he  would  have  gained  largely  in  weigiht,  and  if  permitted  to  pass 
beyond  the  spawning  season,  would  have  added  her  quota  of  embryos 
to  the  perpetuation  of  her  species. 

Evidence  might  be  multiplied  of  the  wholesale  destruction  of  small 
whitefish  and  salmon  trout  in  our  waters.  One  or  two  incidents  of  recent 
occurrence,  however,  must  suffice.  This  season,  a  wholesale  fish 
dealer  in  Detroit  received  from  a  Grand  Haven  firm  a  bar- 
rel of  small  Whitefish,  about  the  size  of  a  pork  barrel. 
Notice  was  given  to  the  commission  of  the  arrival  of  the  shipment,  and 
we  were  invited  to  inspect  and  examine  them.  At  a  low  estimate  the  bar- 
rel contained  between  twenty-five  hundred  and  thiree  thousand  whitefish. 
The  shipper  notified  the  consignee  that  he  could  supply  him  with  a  like 
quantity  and  hind  every  day  during  the  season.  The  offender  with  others 
was  arrested  and  their  nets  found  to  be  under  the  legal  size  of  mesh, 
although  the  sdze  prescribed  was  only  2%  inches.  Nets  to  the  value  of  f  25,- 
000  were  seized  in  this  one  locality,  and  it  is  a  notorious  fact  that  the  fish- 
ermen all  over  the  lakes  are  with  few  exceptions  operating  with  like  ille- 
gal nets. 

The  plea  of  these  fishermen  was  an  ignorance  of  the  law,  although  their 
attention  was  called  to  the  illegal  size  of  the  mesh  when  the  nets  were 
ordered,  and  they  persisted  in  ordering  them  under  the  statutory  size. 
The  hollowness  of  this  claim  is  apparent. 

In  considering  the  question  of  what  is  necessary  to  re-stock  the  lakes 
with  the  whitefish,  let  us  look  at  the  great  task  confi-onting  the  board. 
In  the  first  place,  unrestricted  fishing  operations,  as  to  season  or  quan- 
tity or  size  of  fish  taken,  have  been  carried  on  uninterruptedly  for  years. 
The  parent  stock  and  its  power  to  sustain  itself  has  been  impaired 
by  the  killing  of  immature  female  fish  that  have  never  spawned,  the 
adult  fish  have  been  caught  in  immense  numbers  on  their  spawning  beds 
before  casting  their  ova,  and  the  fish  artificially  hatched  and  distributed 
have  been  caught  and  marketed  before  coming  to  a  marketable  size. 

To  correct  this,  intelligent  laws  should  be  passed  and  enforced,  permit- 
ting the  taking  of  adult  fisih,  and  leaving  the  smaller  ones  to  come  to 
maturity.  Opportunity  should  be  afforded  the  gravid  fish  to  spawn  unmo- 
lested. If  this  be  done,  with  the  large  output  of  artificially  hatcihed  fish 
now  being  put  in  the  lal^es,  we  know  that  the  waters  of  our  State  will  in  a 
few  years  again  teem  with  the  whitefish  and  salmon  trout.  The  food  of 
the  young  and  of  the  adult  fish  is  as  plentiful  now  as  it  ever  has  been,  and 
if  by  the  enactment  and  enforcement  of  just  laws  we  throw  the 
pi'otection  about  the  fisheries  they  need,  and  which  the  commonest  intel- 
ligence must  see  is  necessary  for  their  preservation,  we  shall  have  ever 
ready  at  hand  a  wholesome  food,  abundant  in  quantity,  cheap  in  price, 
that  has  grown  to  maturity,  without  cost  or  care. 

Objection  has  always  been  raised  by  the  opponents  of  the  regulation 
of  the  fisheries,  that  we  should  secure  co-operation  from  adjoining  states 
and  secure  a  uniformity  of  statute  in  all.  The  fallacy  of  this  argument,  so 
far  as  our  own  fisheries  are  concerned,  is  apx>arent.  But  if  we  admit  that 
as  the  argument,  would  it  not  be  an  equally  bad  policy  for  the  State  to 
attempt  to  stamp  out  epidemic  diseases,  unless  adjoining  states  would 
agree  to  take  similar  action?  Facts  show  that  Michigan  has  more  value  in 
her  fisheries  than  any  other  adjoining  state, and  under  such  conditions  the 
first  duty  of  the  State  is  to  attend  to  its  own  material  interests.  It  is  no 
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argumexLt  to  say  thait  because  another  state  is  willing  to  see  its  valuable 
fisheries  carelessly  wasted,  that  policy  is  good  for  Michigan. 

The  nonsense  of  this  argument  is  also  apparent,  when  we  consider  that 
the  country'  lying  opposite  our  border,  having  an  extent  of  territory  on 
the  Great  Lakes  far  exceeding  that  of  our  own  and  adjoining  states,  long 
since  awakened  to  the  necessity  of  conserving  her  fisheries.  Without  tak- 
ing advice  from  her  neighbors  or  awaiting  their  action  she  went  sturdily, 
forcefully  and  promptly  to  work  to  enact  regulations  which  have  resulted 
in  preserving  her  waters  to  a  point  where  her  fisheries  are  more  profit- 
able than  our  own.  We  refer  to  the  Dominion  of  Canada,  whose  fisheries 
have  been  watched  over  and  cared  for  by  men  keenly  alive  to  their  impor- 
tance and  the  necessity  for  their  preservation.  Her  teiTitory  is  opposed 
to  our  own  on  our  entire  eastern  coast  and  to  the  greater  part  of  our 
Lake  Superior  coast.  ^ 

The  extent  of  our  coast  adjoining  Ohio  is  small,  but  that  state  has 
passed  more  laws  for  the  protection  of  her  fisheries  than  our  own  and  so 
has  Minnesota.  Wisconsin  has  but  a  small  amount  of  border  compared 
with  ours  and  her  fisheries  are  insignificent  in  extent  or  value  with 
Michigan's. 

Illinois  has  ceased  to  be  a  fish  producing  state.  So  has  Indiana,  which 
has  but  a  fragment  of  frontage  on  tbe  great  lakes.  Both  of  these  states 
have  permitted  their  fisheries  to  be  destroyed  without  an  effort  to  prevent 
it.  So  there  can  be  no  expectation  they  will  take  action  in  this  regard. 

Canada  protects  her  fish  by  the  imposition  of  a  close  season  for  all  the 
lakes,  of  the  month  of  November,  which  is  the  great  spawning  month  of 
the  whitefish  and  salmon  trout.  She  also  prescribes  the  number  of  pounds 
that  may  be  set  in  a  string,  the  number  of  strings  in  a  locality,  the  size  of 
the  mesh,  the  distance  nets  shall  be  set  fi'om  shoi^e,  and  the  manner  in 
which  they  may  be  set  in  channels.  She  also  imposes  a  license  upon  nets 
and  boats,  and  in  other  respects  exercises  a  complete  control  over  an 
industry  she  appreciates  to  be  of  great  mateiial  value. 

A  glance  at  the  map  herewith  submitted. will  show  that  if  there  were 
anything  in  the  argument,  that  we  should  wait  on  our  neighbor,  we  need 
no  longer  wait,  for  our  greatest  neighbor  and  the  one  most  interested  in 
the  fisheries  long  ago  took  the  necessary  steps  to  protect  herself. 

Canada,  next  to  Michigan,  is  the  largest  breeder  and  planter  of  commer- 
cial fish  in  the  lakes,  so  whatever  advantage  she  may  derive  from  our 
work  is,  in  a  large  measure,  realized  by  us  from  her  enterprise  in  this 
respect. 

Given  an  equal  area  of  land  and  water,  the  airea  of  water  can  be  made 
to  produce  the  larger  quantity  of  food.  And  so  far  as  the  effort  of  man  is 
concerned  in  the  production  of  these  areas,  the  advantage  is  largely  in 
favor  of  the  water. 

Man  fertilizes  the  soil,  prepares  it  for  the  seed,  sows  his  crop,  tills  and 
watches  it  almost  continuously  until  the  harvest.  Man  sows  his  seed  in 
the  waters,  but  he  neither  tills  nor  watches  the  sowing.  The  food  upon 
which  young  fish  live  and  thrive  is  ever  present  and  ready  for  their  wants. 
It  is  there  without  man's  intervention  or  aid.  When  the  harvest  is  gath- 
ered the  sower  finds  a  rich  reward  that  has  cost  him  comparatively  little 
expenditure  of  money,  rare  or  attention. 
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The  State  hiis  taken  pains  t<>  surround  the  game  fish,  like  the  brook 
trout,  the  gaine  birds,  and  the  game  quadrupeds  of  this  State  with  the 
most  rigi'd  laws  protecting  them  from  interference  during  their  period 
of  reproduction,  and  for  a  sufficient  time  thereafter  to  protect  the  young 
until  they  can  care  for  themselves;  yet  the  State  has  not  invested  a  single 
dollar  in  the  propagation  of  any  of  these,  except  the  brook  tix)ut,  neither 
does  it  derive  any  substantial  return  from  their  capture.  Stringent  laws 
have  been  passed  and  are  rigidly  enforced  to  protect  the  peaoh  orchards 
of  the  State  from  the  scourge  known  as  the  "yellows."  Such  laws  are  just, 
and  have  been  adopted  and  are  rigorously  enforced  in  the  interest  of  the 
public  good ;  but  the  gi'eat  commercial  fisheries  of  the  State  that  yield 
a  million  of  dollars  yearly  at  the  wholesale  price,  are  con- 
stantly subjected  to  the  most  destructive  methods  of  fishing,  %  with  the 
certain  prospect  that  in  a  short  time  they  will  become  absolutely  extinct. 
If  there  is  any  one  thing  in  the  State  that  deserves  protection,  it  is  the 
commercial  fisheries.  It  is  not  only  a  matter  of  the  greatest  concern  to 
our  present  population,  but  it  is  of  vital  interest  to  those  who  are  to  oome 
after  us. 

The  duties  laidmpon  the  State  Board  of  Fish  Commissioners  require 
them  to  submit  a  report  to  tihe  Grovemor  of  the  conduct  of  their  work, 
and  further  I'equires  them  to  submit  suggestions  from  time  to  time  as  to 
the  needs  of  the  fisheries.  In  pursuance  of  this  duty  we  have  frequently 
suggested  such  reforms  as  seemed  to  us  necessary  and  proper,  and  have 
asked  for  action  thereon.  We  have  no  interest  beyond  tliat  which  con- 
cerns the  public;  and  although  such  pix>posed  measui^es  may  be  defeated, 
our  plain  duty  and  our  inclination,  when  possessed  of  all  the  facts,  urge 
us  to  again  bring  this  matter  to  your  attention. 

We  recommend  tliat  at  the  coming  session  of  the  legislature  a  bill  be 
passed  authorizing  the  imposition  of  a  license  fee  upon  all  nets  wbich  may 
be  hereafter  fished  in  the  great  lakes  and  their  connecting  waters  in 
Michigan,  and  that  the  fund  obtain(Mi  from  such  licenses  shall*  be  turned 
in  to  the  credit  of  the  State  Board  of  Fish  Commissioners,  to  be  used  in 
the  propagation  of  fish  for  stocking  the  water's  of  the  State. 

The  state  of  New  York  has  a  law  now  in  force  similar  to  this,  lici^nsing 
the  use  of  the  oyster  beds  within  the  state  jurisdiction.  Tlie  Dominion  of 
Canada  has  for  years  imposed  a  license  on  nets  and  boats  engaged  in  the 
fisheries,  and  the  states  of  Ohio  and  Minnesota  have  imposed  license 
fees  on  the  fishermen.  The  wholesale  commercial  fish  business  carrietl  on 
in  this  State  is  to  a  certain  extent  in  the  hands  of  individuals  and  corpora- 
tions living  outside  of  the  State,  who  come  into  our  waters  and  enjoy  the 
privilege  of  fishing  here  in  common  with  our  citizens,  and  it  seems  but 
just  that  they  should  contribute  in  this  way  to  the  suppori  of  the  work  of 
artificial  propagation. 

The  work  of  the  board  has  been  chiefly  directed  to  the  propagation  of 
the  fish  that  are  indigenous  to  our  waters,  and  the  propagation  of  such 
fish  is  ipore  likely  to  be  successful  than  to  attempt  the  introduction  of 
foreign  species. 

A  surer  result  is  obtained  in  fish  culture  where  natural  conditions  are 
i-egarded  in  planting,  by  putting  into  our  lakes  and  sti-eams  such  fish  as 
are  naturally  found  in  them.  The  conditions  of  an  abundant  supply  of  fish 
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food  for  the  fi»h  so  planted  and  of  the  right  kind,  is  more  likely  to  he 
found,  and  success  is  more  certain  than  in  attempts  to  introduce  new 
varieties  into  strange  and  new  surroundings,  where  fish  food  conditions 
are  unknown. 

During  the  paj^t  twenty-five  yea/rs  many  attempts  have  been  made  l)y 
commissions  and  individual  fish  culturists  to  introduce  nerw  species  of  fish 
into  the  waters  of  this  country.  Many  of  these  attempts  have  been  fail- 
ures. It  may  be  and  pix)bably  is  the  fact  that  too  much  of  the  work  has 
been  done  without  thorough  preliminary  Inquiry  having  been  made  as 
to  conditions  of  fifrti  food  in  the  waters  wliere  they  have  been  intro- 
duced, the  life  history  of  the  fish  itself,  and  other  things,  which,  if  known, 
might  have  saved  useless  expenditure  of  time  and  means,  and  chance  of 
failure. , 

Out  experience  with  ouir  own  waters  has  shown,  however,  that  the 
much  abused  and  despised  carp  has  come  to  stay,  whether  welcome  or 
not.  Much  of  the  criticism  devoted  to  this  fish  has  grown  out  of  a  lock  of 
knowledge  on  the  part  of  the  general  public  as  to  his  status  as  a  food  fish, 
and  an  increasing  prejudice  among  those  who  think  thait  eyerj  new  fish 
must  be  possessed  of  the  gaminess  of  the  brook  trout  or  bass,  coupled 
with  the  edible  qualities  of  our  best  f  resih  water  fish.  A  fish  may  possess 
none  of  these  game  qualities  and  yet  be  of  much  economic  value,  and  such 
a  fish  in  our  estimation  is  the  carp.  He  is  a  foreigner,  but  never  has  a 
foreigner  more  readily  adapted  himself  to  his  new  environment  than  the 
carp. 

It  is  a  vegetarian  in  habit,  and  in  foraging  for  the  roots  of  aquatic 
vegetation  he  stirs  up  the  mud  of  the  water  he  inhabits,  and  the  mistaken 
idea  has  gone  abroad  that  he  is  a  scavenger  and  uncleanly  in  habit. 
Nothing  could  be  farther  from  the  truth.  With  greater  propriety  might 
this  criticism  be  applied  to  the  hog,  whose  habit  as  to  uncleanliness  is 
proverbial,  and  yet  pork  is  one  of  our  chief  articles  of  daily  diet  in  some 
form  or  another. 

In  Europe  for  centuries  the  carp  has  been  highly  esteemed  and  was 
regarded  as  the  food  of  kings,  and  great  pains  were  taken  in  their 
breeding  and  care.  Today  it  is  highly  thought  of  in  Germany,  and  when 
it  becomes  better  known  in  America,  it  will  be  more  highly  valued. 

The  carp  is  forceful  enough  to  make  head  however  against  unreasoning 
prejudice.  His  flesh  is  coarse,  but  outranks  the  flesh  of  the  coarser 
varieties  of  our  native  fish,  like  the  pike,  sucker,  red  horse,  moon-eyes, 
etc.,  of  which  large  quantities  are  annually  consumed. 

Figures  tabulated  from  the  New  York  market  reports  extending  over  a 
number  of  months  show  its  selling  price  to  average  about  six  cents  per 
pound.  It  is  also  true  that  it  fetches  a  good  price  in  the  Philadelphia  and 
Washington  markets.  An  inquiry  made  last  year  by  this  board  among 
Detroit  fish  dealers  showed  that  the  amount  disposed  of  in  this  market 
reached  seventy  tons  for  the  year. 

Singularly  enough  the  carp,  that  reach  the  Detroit  market  have  come 
into  the  great  lakes  as  the  result  of  an  accident.  The  board  has  never 
deposited  a  carp  in  the  waters  of  the  great  lakes.  But  several 
years  since  distributions  of  these  fish  began  to  be  made  to  appli- 
cants in  the  interior  of  the  State  to  be  placed  in  spring 
holes  and  in  the  sources  of  spring-fed  streams.    The  applicants  con- 
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structed  what  they  called  dams  for  the  confinement  of  the  water  and  the 
fish-  Matters  went  on  in  the  even  tenor  of  their  way  until  some  passing 
summer  cloudburst  or  autumnal  freshet  carried  away  the  frail  barrier 
and  water  and  carp  escaped  into  the  stream  and  were  lost  to  the  pro- 
prietor. But  the  public  was  the  gainer  by  this  natuiral  distribution.  The 
fish  gradually  dropped  down  the  stream  to  some  larger  current  and  event- 
ually found  their  way  by  the  Huron  or  some  other  stream  to  Lake  Erie. 

We  assert  that  the  people  will  look  upon  this  fish  with  more  favor  as  it 
becomes  better  known.  We  are  also  satisfied  that  it  will  become  an 
important  and  cheap  food  for  the  poorer  class  of  people  who  cannot  afford 
to  buy  the  more  expensive  kinds,  but  can  afford  to  have  a  Friday  dinner 
off  the  cheap  and  good  foreign  fish,  once  considered  fit  only  for  royalty. 

'  A  recent  writer  in  the  daily  press,  in  discussing  the  carp,  has  written 
very  intelligently  on  the  subject,  and  we  quote  him  in  this  connection. 

"TPhese  are  the  days  of  bluff  and  bluster;  of  rank  intolerance  an-d 
unreasoning  prejudice.  A  newspaper  scribbler  who  could  not  for  his  life 
tell  whether  fish  eggs  belong  to  the  animal  or  the  vegetable  kingdom,  or 
*half  way  between  the  two,'  as  expressed  recently  in  a  Philadelphia 
exchange,  starts  an  absurd  rumor  about  the  carp  as  a  destroyer  of  game 
fish  and  their  eggs,  and  men  whose  duty  it  is  to  know  better  join  in  the 
hue  and  cry,  • 

"Many  years  ago  a  German  named  Poppe,  residing  in  California,  intro- 
duced a  few  cairp  from  his  native  country  to  his  adopted  home,  and,  in  a 
few  years,  the  fi^sh  were  spread  in  many  parts  of  the  state  and  had  been 
transported  to  the  Sandwich  Islands.  Less  than  twenty  years  ago  the 
first  United  States  Commissioner  of  Fisheries  obtained  some  of  the  same 
species  from  Germany  for  stocking  suitable  waters  in  the  United  States. 

"Both  Baird  and  Poppe  were  well  aware  of  the  esteem  in  which  the 
carp  is  held  in  Europe  and  of  the  great  industries  springing  out  of  its 
culture  in  ponds.  Each  was  animated  by  the  praiseworthy  desire  of 
acclimating  this  valuable  fish  in  poriions  of  the  country  which  were  not 
well  supplied  with  choicer  fishes.  The  primary  object  of  its  introduction 
was  to  furnish  a  species  that  has  a  record  of  successful  domestication, 
rapid  growth  and  good  food  qualities  under  proper  conditions. 

"Owing  to  the  fact  that  carp  could  be  had  for  the  asking  and  to  the 
misapprehension  that  they  can  be  grown  in  any  kind  of  water,  the  fish 
were  distributed  throughout  the  whole  country  for  stocking  ponds;  often 
poorly  made,  from  which,  in  innumerable  cases,  they  escaped  into  open 
waters.  Many  of  them  also,  were  intentionally  planted  in  streams.  In  this 
way  the  carp  has  become  abundant,  and,  in  some  localities,  it  is  very 
much  abused. 

"It  is  said  to  be  worthless  for  food  and  a  destroyer  of  game  fish  and 
their  eggs,  as  well  as  of  the  water  pants  upon  which  wild  ducks  feed. 
Carp  will  eat  the  bulbous  roots  of  water  plants  without  doubt,  but  there 
is  ground  for  more  tlian  a  suspicion  that  ducks  were  driven  from  the 
marshes  near  San  Francisco  by  drift  nets  rather  than  by  the  feeding 
habits  of  the  carp.  It  is  surprising  that  the  newspaper  ichthyologist  has 
not  charged  the  big  carp  at  the  mouth  of  the  Susquehanna  with  the 
destruction  of  th^  wild  celery  beds  and  the  consequent  scarcity  of  canvas 
backs.  Fortunately,  the  cause  of  the  disappearance  of  the  celery  is  too 
widely  known  to  warrant  the  charge. 
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"Does  any  one  seriously  entertain  the  belief  that  a  fish  like  the  carp, 
without  teeth  in  its  jaws  and  with  only  a  pair  of  weak  comblike  laminse 
in  its  throat,  caii  seize  and  destroy  a  game  fish?  As  a  matter  of  fact,  the 
game  fish  find  in  young  carp  a  never  failing  and  ever  welcome  addition 
to  their  food  supply.  Has  any  one  found  eggs  of  any  sort  in  the  stomach 
of  a  carp?  We  have  yet  to  see  the  first  authentic  record  of  it.  But,  even 
if  it  be  true  its  stated,  the  carp  is  no  worse  than  the  rainibow,  the  lake 
trout,  the  Dolly  \'arden  and  some  kinds  of  salmon;  it  is  certainly  not 
trout,  the  Dolly  A'arden  and  some  kind*s  of  salmon.  We  hear  no  outcry 
against  these  noble  game  fishes  and  this  valuable  commercial  species 
because  of  their  well  known  failing. 

"The  carp,  when  in  season,  is  a  good  fish,  and  it  is  marke«table  at  a  fair 
price,  comparing  in  this  respect  with  pickerel,  pike,  perch,  cod,  eel«  and 
the  red  horse  in  the  winter  season.  At  Quincy  and  Chicago,  111.,  San- 
dusky and  Cleveland,  Ohio,  Philadelphia,  Baltimoi'e  and  Washington,  to 
our  certain  knowledge  it  is  held  in  good  repute.  A  prominent  restaura- 
teur in  Cleveland  puts  it  on  his  bill  of  fare  alternately  with  whitefiah, 
and  he  says  he  has  as  many  ordei*®  for  cai"p  as  for  whitefish.  That  it  is 
winning  its  way  in  Philadelphia  is  shown  by  the  following  item  from  the 
^Philadelphia  Times': 

*^*The  much  despised  carp  in  proving  itself  a  most  valuable  food  fish,  as 
well  as  a  money  getter,  and  work  in  catching  them  in  the  streams  of 
Salem  county,  N.  J.,  continues  on  a  large  scale,  notwithstanding  the  ice. 
Fish  culturists  state  that  cai-p  hibei^nate  in  the  mud  during  the  oold 
weather,  and  experience  apparently  does  not  bear  out  the  assertion,  as 
many  are  now  being  caught.  Holes  are  cut  through  the  ice  and  a  net  cast, 
and  hauls  made  every  half  hour.  The  fish  are  worth  five  cents  per  pound 
and  the  supply  will  not  begin  to  equal  the  demand.  In  quality  they  taste 
much  better  now  than  in  the  summer,  and  they  are  considerably  larger. 
One  fiiTU  in  Philadelphia  has  paid  to  men  in  Penn's  Grove  over  f3,000 
since  last  July,  while  fishermen  in  lJi>j)er  and  Lower  Penn's  Neck  have 
received  |5,000  for  their  past  six  months'  catch.  Three  firms  are  now 
buying  them.' 

*'In  Quincy,  111.,  many  huudrt^s  of  poor  families  would  go  hungry  but 
for  the  obliging  carp  introduced  by  the  Fish  Commission,  and  now  so 
plentiful  as  to  add  materially  to  the  food  supply. 

"But  it  is  not  to  be  expected  that  arguments  based  Upon  the  use  of  the 
carp  for  food  and  its  value  to  the  commercial  fishermen  will  avail  to  stem 
the  torrent  of  abuse  now  I'olling  and  surging  on  the  shores  of  lake  and 
stream,  and  echoing  and  reverberating  in  shallow  caverns  which  ai^  the 
empt}'  heads  of  its  false  accuses.  What  does  it  matter  whether  the  poor 
have  bre*ad  and  the  toiler  has  his  recompense  so  long  as  the  know-it-all 
scribbler  has  his  fling!" 

The  rainbow  troxit  (salmo  irideus),  a  native  of  the  Pacific  coast  streams, 
has  thriven  remarkabh'  well  in  our  rivers  of  large  A'olume.  It  is  a  vigor- 
ous and  sturdy  game  fish,  and  grows  to  larger  size  as  a  rule  than  the 
brook  trout  (calvelinus  fontanalis).  One  of  the  interesting  things  regard- 
ing this  fish  has  come  iH>cently  to  our  attention.  Two  excellent  individuals 
of  this  species  have  heeu  taken  in  nets  engaged  in  commercial  fishing  in 
the  great  lakes  during  the  last  year  and  a  half.  On  or  about  July  15, 
1895,  a  rainbow  trout,  weighing  51  lt)s.  and  in  jnime  condition,  was  taken 
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in  one  of  the  nets  of  Messrs.  Ainswopth  &  Ganley,  fishermen  of  Sault  Ste. 
Marie,  at  the  Lizard  Islands  on  the  north  shore  of  Lake  Superior.  This 
is  the  first  reported  rainbow  trout  taken  in  the  great  lakes. 

The  second  individual  was  caught  in  a  pound  net  fished  by  Mr.  Samuel 
Butterfleld  at  the  Cheneaux  Islands,  September  29,  1896.  This  fljjh 
weig^hed  3  lbs.  2  oz.,  and  was  al»o  in  perfect  condition.  On  the  following 
day  it  was  sent  to  the  Sault  Ste.  Marie  hatchery  alive,  and  placed  in  a 
pond  where  it  remains  in  fine  condition. 

From  this  we  may  infer  that  the  rainbow  takes  kindly  to  the  upper 
lakes,  and  it  is  possible  they  may  increase  in  numbers  sufficiently  in 
time  to  afford  excellent  sport  to  the  anglers  on  those  waters.  This  fish  has 
no  superior  among  trout  in  our  waters  for  gamin  ess,  and  is  a  desirable  fish 
in  every  way.  His  advent  in  the  great  lakes  so  far  as  we  know  is  similar  in 
manner  to  that  of  the  carp.  None  have  been  liberated  in  any  of  the  lakes, 
and  he  comes  undoubtedly  from  some  of  the  eltreams  of  this  or  neighbor- 
ing states  which  have  received  liberal  stockings.  Our  experience  for  the 
first  few  years  in  handling  this  fisih  was  not  satisfactory.  They  did  not 
manifest  themselves  in  the  smaller  streams  after  liberation,  although  in 
larger  streams  they  succeed  well,  and  it  was  inferred  that  they  pre- 
ferred more  ample  limits  for  success  and  passed  into  larger  waters. 
Their  capture  in  the  great  lakes  seems  to  verify  this  view,  and  it  is  to  be 
hoped  that  they  have  found  in  the  pure  waters  of  Huron  and  Sux)erior  a 
congenial  habitat. 

The  work  of  the  Division  of  Scientific  Inquiry  established  by  this  board, 
which  was  in  operation  for  more  tlian  two  years,  was  dropped  at  the 
beginning  of  the  biennial  period  covered  by  this  report,  because  of  lack  of 
funds  with  which  to  prosecute  the  work.  It  was  unfortunate  because  .the 
work  had  been  well  organized,  and  the  cost  of  its  maintenance  was  com- 
paratively small.  The  division  was  organized  primarily  for  the  purpose 
of  investigating  the  life  habits  of  the  young  whitefish,  the  foods  upon 
which  it  lived,  where  it  was  found  at  different  seasons  and  in  what  vary- 
ing conditions  of  abundance.  The  determination  of  the  conditions  that 
controlled  their  movement,  whether  food,  temperature,  or  other  causes, 
are  all  of  great  importance  to  the  fish  culturist,  as  much  so  as 
an  intimate  kuQwledge  is  essential  to  the  agriculturist  of  a  knowl- 
edge of  the  conditions  of  the  soil  and  its  constituents.  A  thorough 
knowledge  of  these  things  would  aid  in  determining  whether 
one  locality  afforded  better  chances  of  success  for  the  growth 
and  life  of  the  young  fish  planted.  Incidental  to  such  investigation  many 
collateral  investigations  are  demanded,  which  though  seemingly  not 
closely  related  to  the  main  investigation,  are  as  a  fact  essential  to  a  full 
knowledge  of  the  subject  in  order  that  just  dedu<rtions  may  be  made  bear- 
ing upon  the  questions  to  be  solved. 

It  is  to  be  regretted  that  occasion  arose  making  it  necessary  to  drop 
this  work,  after  it  was  once  well  under  way  and  the  force  had  been  organ- 
ized, and  it  will  be  a  matter  of  some  difficulty  to  again  bring  together  so 
efficient  a  corps  of  investigators  again,  but  we  hope  to  be'able  at  an  early 
date  to  again  start  on  tbis  valuable  enterprise.  The  work  thus  far  done 
has  been  of  practical  and  scientific  value.  We  have  fonnd  a  local- 
ity well  suited  for  the  continuation  of  this  work,  where  constant 
supervision  during  the  year  may  be  had  over  the  fish  to  be  examined,  and 
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with  a  small  outlay  of  means  a  permanent  station  can  be  here  estab- 
lished. Should  our  funds  warrant  we  hope  soon  to  a^ain  begin  this  most 
important:  work,  (a)  Five  bulletins,  embracing  reports  of  the  work  of 
the  different  divisions  under  this  bureau,  have  been  issued  in  the  last 
biennial  period.  These  bulletins  have  challenged  the  attention  of  scentists 
at  home  and  abroad,  and  have  added  to  the  stock  of  common  knowledge 
on  the  subjects  of  which  they  treat. 

The  growing  scarcity  of  salmon  trout  in  the  lakes  compels  us  to  recom- 
mend that  the  artificial  propagation  and  distribution  of  this  fish  be 
entered  upon.  The  importance  of  this  fish  in  the  market  is  next  to  that  of 
the  whitefish.  Oharlevoix  is  the  center  of  the  best  salmon  trout  grounds 
on  the  lake  system,  and  affords  advantages  over  any  other  point. 
It  is  near  large  spawning  beds  and  distributions  of  fish  can  be 
made  at  small  oosrt:,  and  with  prosx>ects  of  excellent  success. 

The  citizens  of  Oharlevoix  have  expressed  themselves  as  interested  in 
the  establishment  of  such  a  station,  and  if  they  will  contribute  to  the 
board  a  site  and  a  sufficient  water  supply  for  the  station,  we  think  the 
State  should  provide  sufficient  funds  with  which  to  erect  and  properly 
equip  a  hatchery.  The  cost  of  buildings  and  equipment  will  not  exceed 
five  thousand  dollars  and  would  repay  the  investment. 

In  the  spring  of  1893  we  establisihed  an  experimental  station  for  the 
hatching  of  small -mouthed  blade  bass  at  Cascade  Springs.  The  multitude 
of  inland  lakes  in  this  State  show  the  effects  of  overfishing  and  the 
greater  number  of  them  require  restocking.  There  were  some  questions 
to  be  solved  regarding  the  hatching  of  this  fish,  and  its  action  under 
domestication.  The  three  years  of  experiment  at  this  station  have  shown 
'that  with  proper  methods  the  work  can  be  made  successful,  and  that  it 
s'hould  be  brought  to  its  fullest  possibilities.  When  it  became  known  that 
this  work  was  under  way,  applications  began  to  come  in  and  those  now  on 
file  in  the  office  would  exhaust  the  capacity  of  a  large  station.  No  other 
new  work  undertaken  by  the  board  has  met  with  greater  favor  than  hatch- 
ing and  planting  of  black  bass.  The  bass  is  natural  to  nearly  all  our  in- 
land lakes  and  many  of  our  streams,  and  is  so  well  and  favorably  known 
that  the  work  of  restocking  our  inland  lakes  with  this  fish  has  met  with 
popular  approval. 

We  have  secured  a  very  advantageous  location  for  a  new  boss  station 
on  the  line  of  the  Chicago  &  West  Michigan  Railway,  near  Grand  Rapids, 
at  a  very  low  figure,  and  shall  commence  the  construction  of  the  neces- 
sary ponds  with  the  opening  of  spring.  The  expense  for  the  completion 
of  this  station  will  not  be  large.  It  is  quite  likely  that  if  the  demand 
for  black  bass  increases  at  any  such  rate  in  the  next  five  years  as  it  has 
in  the  past  two,  there  will  be  a  neces^ty  for  equipping  other  stations 
in  different  parts  of  the  State  to  meet  these  applieations. 

The  board  has  decided  to  discontinue  further  distributions  of  gold 
fish.  They  are  in  no  sense  a  food  fish,  and  being  used  solely  for  the  pur 
pose  of  display,  we  shall  hereafter  discontinue  donations  of  this  kind^ 
except  to  a  few  of  the  public  parks. 

For  the  purpose  of  making  distributions  of  young  whitefish  in  localities 
where  the  best  results  may  be  secured,  we  have  made  every  investigation 
possible  to  ascertain  the  exact  location  of  the  natural  spawning  beds  of 
the  whitefish  in  the  great  lakes  of  this  State.    The  most  careful  inquiries 
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have  been  made  of  fishermen  on  different  parts  of  the  lake  coast,  and  the 
information  thus  gained  has  been  made  a  matter  of  record  in  the  office 
of  the  board.  This  information  has  been  put  in  shape  and  furnished  to 
the  captain  in  charge  of  the  car  for  his  guidance  in  planting.  Special 
care  has  been  taken  to  impress  upon  those  charged  with  this  work  the 
importance  of  putting  the  young  fish  on  grounds  indicated  by  the  fish- 
ermen as  the  spawning  beds,  and  these  directions  have  been  fully  carried 
out.  In  doing  this  the  board  is  following  out  nature's  plan  in  liberat- 
ing the  young  fish  on  the  beds  where  the  fish  naturally  spawn,  and  we 
believe  with  the  best  chances  of  finding  the  natural  food  taken  by  them 
at  that  age. 

In  nearly  all  instances  where  tug  service  is  performed  in  connection 
with  the  plant,  it  has  been  done  by  the  local  fishermen  of  the  port  from 
whence  they  have  been  distributed,  and  they  have  been  directed  to  take 
the  fish  to  the  places  we  desire  to  reach,  and  in  case  of  doubt  as  to  the 
locality  of  a  spawning  bed,  their  advice  has  been  asked  for.  In  nearly 
all  instances  this  tug  service  has  to  be  paid  for  by  the  State,  and  in  the 
course  of  a  year  amounts  to  a  considerable  sum.  Often  the  owner  of 
the  tug  is  the  principal  beneficiary  of  the  work  done  by  the  State  in  plant- 
ing fish,  and  it  would  seem  that  such  service  should  be  rendered  gra- 
tuitously, yet  no  such  disposition  has  yet  been  manifested. 

In  January,  1894,  the  term  of  Mr.  Hoyt  Post  as  commissioner  expired,, 
and  Mr.  Freeman  B.  Dickerson  of  Detroit  was  appointed  his  succesior. 
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The  last  biennial  report  of  the  operations  at  this  station  covered  a 
period  ending  December  31,  1894.  At  that  time  the  hatchery  oon- 
lained  probably  the  largest  and  finest  lot  of  whiteflsh  eggs  ever 
assembled  under  one  roof.  The  capacity  of  the  hatchery  for  green 
eggs  was  overreached,  compelling  the  immediate  shipment  of  a 
considerable  surplus. 

'Phe  weather  conditions  had  not  been  the  most  favorable  for  a  large 
catch  in  the  river,  as  storms  interfered  to  some  extent  with  the  fishing, 
but  were  exoeptionably  favorable  to  induce  free  spawning  and  a  high 
percentage  of  fertilization.  On  November  13  the  temperature  of  the 
river  had  dropped  to  thirty-eight  degrees,  and  it  did  not  rise  above 
that  point  again  during  the  remainder  of  the  season;  so  that  at  least 
ninety-five  per  cent  of  the  females  spawned  were  handled  from  water 
ranging  in  temperature  from  thirty-eight  down  to  thirty-four  degrees, 
the  best  possible  range  to  secure  the  mctet  favorable  results. 

There  were  shipped  from  the  Detroit  hatchery  during  the  season 
a  total  of  eighty  million  three  hundred  and  thirty-eight  thousand 
whiteflsih  eggs.  The  last  lot  went  out  February  20,  completing  a  transfer 
of  33,000,000  to  the  branch  hatchery  at  Charlevoix,  to  be  hatched  there 
and  placed  in  northern  Lake  Michigan.  On  February  25  a  careful 
measurement  was  made  of  the  eggs  remaining  at  Detroit,  showing  94,- 
987,000  on  hand.  At  that  time  the  eggs  were  all  eyed  and  the  dead  and 
unimpregnated  had  practically  all  been  eliminated. 

The  hatching  season  opened  several  days  later  than  usual  at  this 
station.  Generally  a  sufficient  number  of  fry  are  out  to  make  one 
or  more  shipments  in  March,  but  as  late  as  April  8  this  year  the  water 
was  down  to  thirty-four  and  one-half  degrees,  or  only  one  and  one- 
half  degrees  above  the  lowest  point  reached  during  the  winter,  and 
it  did  not  go  up  to  forty  until  the  16th.  Notwithstanding  the  low 
temperature,  a  sufficient  number  of  the  oldest  eggs  had  hatched  by 
April  6  to  enable  us  to  collect  from  all  the  tanks  a  light  carload  (k 
fry,  and  the  car  was  accordingly  started  on  that  date — just  twenty- 
three  days  later  than  the  first  shipment  last  year.  The  eggs  hatched 
freely  and  quite  steadily  from  and  after  the  10th  and  the  hatching 
season  closed  seventeen  days  later,  or  April  27. 
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The  total  number  of  fish  hatched  and  planted  at  this  hatchery  was 
93,400,000,  shipped  out  in  2,931  cans.  The  number  of  eg>gs  laid  in  was, 
in  round  numbers,  188,000,000,  portions  of  which  were  shipped  away 
in  the  eyed  condition  as  above  stated.  Comparing  this  number  with  the 
total  output  of  eggs  and  fry,  we  find  that  the  percentage  of  results  was 
ninety-two  and  one-third.  It  is  hardly  fair,  however,  to  regard  this  as 
the  hatching  percentage  for,  although  the  greater  portion  of  the  ^gs 
shipped  were  cleaned  up  and  in  the  eyed  stage,  some  went  out  "as  green 
^ggs,  or  before  the  percentage  of  loss  had  been  sustained.  Making  the 
average  allowance  for  losses  on  the  latter,  however,  we  find  th'at  the 
actual  hatching  percentage  was  a  trifle  over  ninety. 

In  all  cases  the  fry  were  planted  in  a  vigorous  and  healthy  condition, 
wholly  without  losses  either  in  the  tanks  or  in  transit.  This  result 
was  due  chiefly  to  the  fact  that  the  fish  were  shipped  practically  as 
fast  as  hatched,  thereby  forestalling  weakness  and  exhau»tion  for  want 
of  food.  The  tanks  were  alternately  emptied  and  cleaned  every  two 
or  three  days,  thus  insuring  against  holding  any  fish  longer  than  three 
da  vs. 

When  we  consider  that  nature,  although  generous  to  the  female  white- 
fis^h  in  the  number  of  ova,  leaves  that  ova  when  naturally  cast  entirely 
unprotected  and  exposed  for  months  to  manifold  agencies  of  destruction, 
the  enormous  saving  and  multiplication  of  results  through  the  manipu- 
lation and  protection  called  artificial  propagation,  are  at  once  apparent, 
but  in  the  propagation  of  whitefish'ona  large  scale  the  great  advantage  of 
art  over  nature  is  reversed  at  the  hatching  point.  We  have  suddenly 
thrown  on  our  hands  millions  of  young  animals  that  must  soon  have 
food.  The  question  is,  shall  we  attempt  to  supply  this  food  ourselves, 
or  release  them  where  nature  has  provided  an  abundance. 

The  suggestion  is  frequently  miade  by  visionary  enthusiasts  that 
whitefish  fry  should  be  confined  and  fed  until  they  have  obtained  some 
growth.  It  is  true  that  they  may  be  reared  under  suTveillance  on 
their  natural  food  or  a  substitute,  but  the  percentage  that  may  thus  be 
raised  is  so  insignificant  that  the  labor  and  expense  are  entirely  out  of 
proportion  to  the  results.  The  question  of  cost,  coupled  with  meagerness 
of  results,  precludes  consideration  of  the  plan.  It  is  not  only  impractic- 
able to  provide  the  storage  tanks  or  enclosures  that  would  be  required 
to  carry  fifty  to  one  hundred  millions  of  fish — presupposing  it  possible  to 
keep  a  profitaible  percentage  alive  and  growing  under  the  restrictions 
necessarily  imposed — and  to  collect  the  volume  of  natural  food  necessary 
for  their  sustenance,  that  such  a  cobrse  seems  wholly  unnecessary  and 
unwarranted.  Under  natural  conditions  and  limitations,  the  only  prac- 
tical and  rational  plan  is  to  release  them  at  once  where  they  may  disperse 
and  range  at  will  in  the  waters  of  the  great  lakes,  nature's  great  free 
store  house,  inexhaustibly  stocked,  not  only  with  the  minute  animal 
forms  that  constitute  their  earliest  food,  but  also  with  the  larger  and 
varied  forms  essential  to  successive  stages  of  development. 

Having  done  all  that  we  can  do  witl\^  profit  when  we  have  brought 
the  embryos  to  the  point  of  hatching,  the  question  of  how  much  longer 
they  should  be  held,  without  any  attempt  at  feeding,  becomes  an  impor- 
tant one.  Whitefish  fry,  as  such,  are  never  more  vigorous  than  at  the 
time  of  hatching:  they  are  free  swimmers  and  begin  to  take  food 
within  a  very  few  days.  It  would  seem,  therefore,  that  the  sooner  they  are 
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set  free  in  their  native  habitat,  to  mingle  with  nature's  fry,  the  better. 
There  is  nothing  to  be  gained  by  holdiQg  them  and  there  is  great  risk 
in  carrying  them  beyond  the  time  when  nourishment  other  than  tliat 
supplied  by  the  food  sac  is  essential  to  normal  development. 

The  question  of  liberating  the  fry  to  the  best  advantage  with 
reference  to  food  supply  and  other  favorable  conditions  also  seems 
an  important  one,  and  the  aid  of  scientists  might  well  be  invoked 
to  throw  more  light  on  this  and  kindred  questions. 

The  volunteer  work  on  the  great  lakes  by  a  corps  of  scientists  in  the 
summer  of  '93,  and  again  the  following  summer,  contributed  much 
that  is  of  interest  and  practical  value  to  the  fish  culturist,  but  to  acquire 
the  greatest  measure  of  knowledge  of  a  practical  nature,  these  inves- 
tigations should  be  continued  in  time  and  extend  over  a  wide  territory, 
so  that  the  life  history  of  all  forms  of  water  life  under  all  the  varying 
conditions  of  environment,  and  the  relation  and  interdependence  of  these 
forms  migbt,  as  far  as  possible,  be  known. 

For  example,  it  is  entirely  feasible  to  determine  approximately — 
aside  from  the  destruction  wrought  by  spawn  eating  fishes — ^the  hatch- 
ing percentage  of  whitefish  eggs  in  a  natural  state,  and  thus  demon- 
strate conclusively  the  relative  merits  of  artificial  and  natural  produc- 
tion. Collections  from  the  spawning  beds  from  time  to  time  during 
the  spawning  season  would  show  the  natural  percentage  of  fertilization^ 
while  later  collections  would  show  the  loss  to  the  eggs  from  sediment  and 
the  insidious  spread  of  fungus.  But  this,  of  course,  cannot  be  done  in  the 
summer.  Nor  can  the  range  and  abundance  of  the  earliest  food  forms 
selected  by  the  infant  whitefish  be  determined  in  summer,  when  the 
temperature  of  the  surface  levels  has  gone  to  the  opposite  extreme. 

We  know  that  whitefish  fry  do  not  take  their  food  from  the  bottom; 
from  the  moment  of  hatching  they  are  free  swimming  animals,  whose 
earliest  food  consists  of  other  free  swimming  animals.  If  this  food  is 
more  abundant  in  one  locality  than  in  another,  we  should  know  it. 
If  there  are  areas  having  no  food  for  the  young  fish,  and  other  regions 
of  great  fertility,  we  should  be  able  to  define  them.  If,  on  the  other 
hand,  we  find  that  there  are  no  ban-en  areas  to  be  avoided,  that  the  food 
is  distributed  with  a  considerable  degree  of  uniformity,  then  our  aim 
and  solicitude  would  lie  chiefly  in  the  direction  of  releasing  the  fry 
where  they  would  be  least  likely  to  fall  a  prey  to  natural  enemies. 

While  it  is  not  known  whether  the  food,  of  the  fry  is  any  more  or  any 
less  abundant  within  easy  range  of  the  reefs  and  shoals  selected  by  the 
adults  for  spawning  purposes,  and^ while  the  best  place  to  plant  them 
is,  for  want  of  definite  knowledge  as  to  food  conditions,  largely 
a  matter  of  conjecture,  the  reasonable  supposition  is  that  they  should 
be  placed  only  over  spawning  grounds.  Partly  in  deference  to  the  pre- 
vailing notion,  and  partly  because  it  may  be  said  in  defense  of  this 
course  that  when  so  planted  the  hatchery  fry  are  at  least  on  an  equal 
footing  with  nature's  fry,  the  distributions  have  been  confined  as  nearly 
as  possible  to  spawning  sections.  In  Lake  Michigan  only  two  lots  were 
liberated  south  of  Frankfort,  as  the  spawning  grounds  south  of  a  line 
crossing  the  lake  at  that  point  are  few  and  unimportant. 

By  taking  advantage  of  the  great  natural  fecundity  of  the  white- 
fish  in  connection  with  the  adaptability  of  the  embryos  to  artificial 
propagation,  hatching  results  are  multiplied  enormously;  likewise  it 
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seems  not  improbable  that  there  are  other  conditions  within  the  realm 
of  discovery  which,  if  taken  advantage  of,  would  enable  us  to  »till 
further  diacount  nature. 

When  we  consider  the  oharaoter  of  the  spawning  grounds,  tha;t  such 
grounds  are  practically  desftitute  of  vegetation  and  therefore  wholly 
unfavorable  to  the  development  of  fundamental  water  life,  it  would 
seem  that  nature  directs  the  parent  whitefish  to  certain  grounds  solely 
with  a  view  to  the  protection  and  welfare  of  the  ova,  not  the  fry.  The 
character  of  the  bottom  is  a  matter  of  some  consequence  to  such  kinds 
of  fry  as  are  helplessly  weighted  down  with  a  heavy  food  sac,  but  the 
whitefish  is  not  thus  handicapped;  it  rises  and  swims  freely  the  moment 
it  escapes  from  its  embryonic  prison.  From  a  condition  of  utter  help- 
lessness, except  such  incidental  protection  as  the  formation  of  the  bot- 
tom may  afford,  all  impedimenta  is  suddenly  thrown  off,  and  there  is 
set  free  a  little  animal  whose  immediate  future  is  in  no-wise  related 
to  the  nature  of  the  bottom  from  which  it  arose,  except  as  the  latter  may 
have  a  bearing  on  the  abundance  or  scarcity  of  food  in  that  vicinity. 

The  nature  and  formaition  of  the  bottom  or  grounds  where  whitefish 
spawn  also  constitute  a  strong  argument  in  support  of  the  proposition 
that  the  spawn  is  deposited  in  nature  wholly  with  reference  to  the  ova.  It 
is  oast  on  reefs  and  ledges  of  limestone  rock,  sometimes  honey-combed 
and  resembling  a  petrified  sponge  in  form,  sometimes  on  a  solidly  paved 
cobblestone  bottom,  the  latter  sometimes  interspersed  with  boulders.  So 
far  as  is  known — and  the  territory  has  been  pretty  thoroughly  canvassed 
throughout  the  great  lakes — ripe  whitefish  of  both  sexes  may  be  taken 
at  the  same  time  only  from  grounds  of  his  character.  Indeed,  it  seems 
almost  necessary  that  grounds  of  this  nature  muBt  be  used  if  any  of  the 
ova  are  to  survive  or  escape  the  many  dangers  with  which  they  are  beset 
for  a  period  of  five  or  six  months,  as  the  cells  of  the  honey  comb  reefs 
and  the  interstices  and  crevices  between  the  cobblestones  afford  some 
degree  of  isolation  and  immunity. 

Many  fishermen  assert  that  whitefish  are  strictly  local  in  their  habits, 
that  they  only  visit  certain  feeding  and  spawning  grounds  and  never 
range  beyond  these  limits.  This  may  be  true  where  good  feeding  and 
spawning  grounds  are  adjacent,  but  it  hardly  seems  likely  that  where  such 
grounds  are  widely  separated  the  same  invariable  path  between  the  two 
is  always  taken.  However  that  may  be,  the  fact  that  certain  types  visit 
certain  grounds  year  after  year  has  given  rise  to  the  absurd  notion  that 
the  fry  from  hatcheries  should  at  some  future  time  return  to  the  exact 
spot  where  planted,  and  if  they  fail  to  do  so,  whether  whitefish  have  ever 
been  taken  in  that  locality  or  not,  the  whole  work  of  propagation  is  con- 
demned and  denounced  fis  a  failure.  When  planted  on  spawning  grounds 
there  may  be  some  reason  to  expect  them  when  mature  to  visit  the  spawn- 
ing grounds  of  that  neighborhood  and  to  continue  to  do  so  indefinitely — 
if  not  caught  before  they  have  had  an  opportunity  to  do  so — but  when 
deposited  elsewhere  and  wholly  without  reference  to  spawning 
grounds,  surely  the  reproductive  instinct  will  never  bring  them 
to  a  point  of  planting  again  unless  it  lies  directly  in  the  path 
towards  a  spawning  ground;  and  though  every  fish  so  planted  survive 
to  maturity,  it  would  be  the  merest  chance  or  accident  if  that  particular 
spot  were  visited  or  passed  while  foraging  for  food.  An  impartial 
estimate  of  the  results  of  planting  over  wide  ai-^as  must  include  the  catch 
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of  a  lake  as  a  whole,  considered  in  conection  with  the  nature  and  extent 
of  the  fishing.  A  fair  index  of  the  tendency  towards  an  increase  or 
decrease  in  the  number  of  adults  is  afforded  by  the  num'ber  that  annually 
assemble,  or  that  attempt  to  assemble  on  the  spawning  grounds.  Seized 
with  a  common  impulse  they  move  instinctively  towards  the  reefs  and 
stony  sholes  for  a  definite  purpose;  but  the  claim  that  fry  planted  indis- 
criminately over  wide  areas  should  return  unerringly  to  the  exact  spot 
where  set  free,  seems  almost  too  absurd  to  find  support. 

During  the  summer  of  1895  the  inside  of  the  hatchery  was  painted  two 
coats  throughout,  and  the  entire  jar  and  tank  equipment  was  torn  down 
and  reconstructed.  The  fry  tanks  and  one  of  the  double  jar  batteries  were 
rebuilt  wholly  of  new  material,  but  the  other  jar  battery  was  made  up 
of  troughs  and  tanks  culled  from  the  old  material  and  patched  and 
repaired.  The  inside  joints  and  comers  and  seams  of  all  the  tanks  were 
filled  with  hot  pitch ;  then  the  whole  inside  surface  was  treated  with  three 
coats  of  coal  tar. 

DETROIT    RIVEB    FISHERIES    AND    WHITEFISH    WORK.    SEASON    OF    189&-9a. 

Only  three  fisheries  were  operated  by  the  commission  this  fall — one  at 
Grassy  Island  and  two  at  Belle  Isle.  The  fishery  at  Stony  Island,  now  nin 
by  private  parties,  was  a  failure  on  account  of  the  extreme  low  stage  of 
the  water  in  connection  with  the  peculiar  local  conditions  at  thait  place. 
The  fishery  in  front  of  Fort  Wayne  and  known  as  the  Fort  Fishery,  from 
which  we  have  usually  secured  15,000,000  to  30,000,000  eggs  each  season, 
is  lost  to  us  irrevocably  tlirough  the  action  of  the  government  in  parking 
the  river  front  and  demolishing  the  fishery.  The  buildings  and  platforms 
at  this  fishery  rested  on  piles,  about  twenty  rods  from  shore,  and  the 
grounds  that  they  occupied  are  now  just  inside  of  the  sea  wall  that  bjBM 
been  laid  to  define  the  new  shore  line  and  enclose  the  new  park  area. 
Notice  to  vacate  was  received  in  September,  and  soon  after  a  crew  was 
sent  there  to  dismiantle  the  buildings.  These  were  of  little  value,  except 
the  one  used  as  quarters  fot  the  fishing  crews,  which  was  nearly  new, 
and  this  wss  transfer I'ed  by  soow  to  one  of  the  Belle  Isle  fisheries,  where 
it  was  needed.  All  other  ma.teri«l  of  value  was  likewise  taken  to  the  Belle 
Isle  fisheries. 

Following  the  removal  of  the  Fort  buildings,  a  crew  under  the  direction 
of  Dwight  Lydell  as  foreman,  was  put  on  ait  Belle  Isle  to  make  necessary 
preparations  for  the  fall  fishing.  The  seines  that  had  been  stripped  and 
stored  since  the  preceding  season  were  overhauled,  mended  and  hung, 
and  three  new  ones  added.  A  number  of  the  old  crates  were  beyond 
repair;  the  new  ones  to  replace  them  were  made  considerably  shorter,  for 
convenien(*o  in  handling.  The  usual  roughly  constructed  temporary 
buildings,  docks  and  platforms  required  at  the  two  Belle  Isle  fisheries 
were  provided.  As  the  construction  and  dismantling  of  these  temporary 
necessities  each  season  involves  considerable  expense  and  waste,  it  Is  to 
be  regretted  that  sufficient  funds  are  not  appropriated  to  provide  for  their 
permanent  construction,  finished  and  ornamented  in  such  a  manner  as  to 
meet  the  approval  of  the  Park  Board,  so  that  their  removal  would  not  be 
required  each  year  on  account  of  crude  and  unsightly  appearance.  This 
would  not  only  be  more  economical  in  the  long  run,  but  also  more  desir- 
able in  everv  wav. 
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At  Grassy  Island  a  crew  commenced  work  October  8th,  to  make  needed 
repairs  to  crates  and  seine  boats  and  to  do  the  necessary  dredging  to 
remove  the  annual  accumulation  of  mud  from  the  ground  in  front  of  the 
apron  and  out  toward  the  channel  bank.  « 

Preliminary  or  trial  hauls  to  clear  the  grounds  and  to  note  whether 
the  fish  were  running  were  made  occasionally  by  the  repair  crew.  Fish- 
ing by  a  regular  crew  was  begun  at  Grassy  Island  October  17th,  at  the 
Willis  Fishery  at  Belle  Isle  on  the  18th,  and  at  the  East  Point  Fishery, 
Belle  Isle,  on  the  21st.  The  crews  were  doubled  at  the  Gi*assy  and  Willis 
stations  on  the  29th  and  at  East  Point  a  day  later.  The  bulk  of  the  run 
came  on  about  a  week  earlier  than  usual,  and  fishing  was  discontinued  at 
a  correspondingly  early  period.  The  last  hauls  were  made  at  Grassy  on 
the  16th  of  November,  at  the  Willis  Fishery  on  the  17th,  and  at  East 
Point  on  the  18th. 

The  season  as  a  whole  was  favorable  as  respects  fishing,  but  unfavor- 
able for  spawning.  The  cold,  rough  weathei*  that  prevailed  throughout 
the  month  of  October  brought  the  fish  into  the  river  early,  but  they  were 
not  ripe,  and  the  fine  weather  that  followed  was  not  at  all  favorable  to 
maturing  the  spawn  of  whitefish  confined  in  crates.  The  water  temper- 
ature had  dropped  gradually  to  40  degrees  by  November  1st,  and  the  con- 
ditions were  all  right  up  to  that  time,  but  instead  of  going  lower,  or  even 
remaining  stationary,  as  it  should  to  have  forced  the  spawning,  it  rose  to 
46  degrees  by  the  7th  and  did  not  drop  back  to  the  40  notch  again  until 
the  19th.  A  comparison  of  the  water  temperatures  with  those  of  a  corre- 
sponding period  last  year  affords  a  complete  explanation  for  the  differ- 
ence in  spawning  results. 

The  combined  catch  of  the  three  fisheries  was  considerably  greater 
than  from  the  same  grounds  last  year.  Grassy  Island  shows  a  decrease, 
and  the  Willis  ground  a  slight  increase,  but  the  catch  at  East  Point  was 
nearly  doubled.  A  very  unusual  feature  of  the  season's  catch  was  that 
the  females  outnumbered  the  males.  More  of  the  former  were  taken  than 
last  year,  although  one  less  fishery  was  operated. 

At  Grassy  Island  low  water  was  responsible  for  delays  that  reduced 
the  total  number  of  hauls  during  the  season  about  25  per  cent.  Fre- 
quently the  water  in  front  of  the  apron  was  too  shoal  to  float  the  boats 
after  the  seine  had  been  shipped,  causing  a  considerable  loss  of  time  in 
getting  away.  The  average  catch  per  haul  was,  however,  15  per  cent 
greater  than  last  year.  The  largest  single  haul  of  whitefish  at  Grassy  dur- 
ing the  season  was  62. 

At  the  W^illis  Fishery  the  number  of  hauls  was  16  per  cent  fewer  than 
last  year,  due  to  an  increase  of  16  fathoms  in  the  length  of  the  seine, 
thereby  requiring  more  time  to  ship  and  to  land  it.  The  average  per  haul 
was  20  per  cent  greater  than  last  year.  The  largest  single  haul  was  37. 

At  East  Point  28  more  hauls  were  made  this  year  than  last  and  the 
increase  in  the  average  catch  per  haul  was  73  per  cent.  Largest  single 
haul,  57.  The  service  at  this  fishery  was  very  satisfactory  this  season.  A 
special  watchman  was  stationed  there  during  the  season  and  a  more 
skillful  seine  thrower  was  secured  for  the  second  crew. 
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The  followinjr  table  shows  the  season's  catch  in  detail: 


Fisheries. 

f 

No.  hauls. 

No.  females. 

No.  males. 

Total. 

Grassy  Island . 

470 
677 
437 

2,941 
2,188 
1,687 

2,823 
1,833 
2,531 

5,264 

Willis  (Belle  Isle) i 

4,081 

East  Point  (Elelle  Isle) 

4,228 

TotaU 

1,584 

6.836 

6,687 

18,523 

On  the  night  of  November  26th  a  heavy  southwest  gale  lowered  the 
water  at  Grassy  Island  about  six  feet,  breaking  all  low  water  mark 
records.  As  our  orates  there  rest  on  the  river  bed,  it  was  thought  for  a 
time  that  most  of  the  fish  would  have  to  be  taken  out.  The  females  that 
had  not  spawned  and  most  of  the  males  were  moved  to  crates  some  dis- 
tance a^^y  in  deeper  water,  placed  there  expressly  to  meet  such  an  emer- 
gency, but  even  tliere  the  water  was  dangerously  low.  For  a  short  time 
there  was  less  than  a  foot  in  the  crates  and  many  of  the  fish  were  partly 
out  of  water,  but  the  tide  turned  barely  in  time  to  save  them. 

A  few  eggs  were  taken  as  early  as  November  1st  and  as  late  as  Decem- 
ber 12th,  but  the  heart  of  the  spawning  season  was  between  November 
8th  and  December  1st.  Number  of  females  spawned  at  Grassy,  2,476;  at 
Belle  Isle,  3,103;  total,  5,579.  Number  of  females  at  Grassy  that  failed 
to  spawn,  465;  at  Belle  Isle,  792;  total,  1,257.  Average  per  centage 
spawned  .816,  or  more  than  11  per  cent  less  than  last  year. 

The  total  number  of  eggs  talcen  on  the  river  was  in  round  numbers  169,- 
000,000,  an  average  of  about  30,500  per  female  spawned.  Another  million 
was  received  from  other  sources,  making  the  total  receipts  at  Detroit 
about  170,500,000,  or  18,000,000  less  than  last  year.  Belle  Isle  furnished 
16,000,000  more  this  year  than  last,  and  Grassy  4,000,000  less,  a  net  gain 
of  12,000,000  from  these  sources;  but  contributions  from  two  fisheries 
that  furnished  31,000,000  last  year  were  entirely  cut  off  this  year,  leaving 
a  net  loss  on  the  river  of  about  19,000,000. 

The  average  weight  of  the  whitefish  taken  this  year  wto  two  pounds 
and  fifteen  ounces,  an  increase  of  lOJ  per  cent  over  last  year  and  20^  per 
cent  over  two  years  ago. 

The  following  shipments  of  whitefish  eggs  were  made  from  the  Detroit 
hatchery  during  the  season: 

Nov.  25,  600  quarts  to  Charlevoix. 

Doc.  12,  300        ''  " 

''     20,  382        "  " 

"    30,  231       "  Sault  Ste.  Marie. 

Jan.  19,  200       "  "  « 

Total,  lf,713  quarts,  or  nearly  63,000,000. 

The  600  quarts  «liij)ped  November  25th  to  Charlevoix  were  all  lost 
throDo-h  the  wrecking  of  the  fish  car  near  Traverse  City. 

By  Marcli  1st  the  egffs  wore  cleaned  up  and  in  fine  condition.  A  few 
fish  were  obsorvod  in  the  lanks  as  early  as  March  13th,  but  the  hatching 
season  cannot  b<^  said  to  liavo  commenced  until  the  25tli.  The  weather 
remained  cold  for  a  number  of  days,  however,  and  the  hatching  was 
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retarded.  Only  about  5,000,000  had  hatched  up  to  April  8th,  on  which 
date  the  car  was  started.  After  that  the  water  wanned  rapidly  and  the 
eggs  were  all  out  on  the  18th.  The  last  shipment  of  fry  was  made  on  the 
22d.  The  fry  were  shipped  and  planted  in  excellent  condition,  the  plan 
of  the  pa«t  two  seasons  being  continued,  namely,  clearing  and  cleaning 
the  tanks  alternately  as  often  as  once  in  three  days.  Total  number  of  cans 
shipped,  2,378;  number  of  fish,  66,000,000. 

It  has  been  freely  claimed  and  with  considerable  persistence  that  the 
water  in  which  the  eggs  are  incubated  at  the  Detroit  hatchery  is  warmer 
than  the  water  in  the  river,  on  account  of  being  piped  about  two  miles, 
and  that  in  consequence  the  eggs  hatch  earlier  than  in  nature;  but  the 
record  of  surface  and  bottom  temtperatures  of  the  river  that  has  been 
kept  during  the  past  season  proves  the  falsity  of  this  claim.  The  hatchery 
and  river  temperatures  are  practically  identical.  Still  further  and  equally 
conclusive  evidence  is  furnished  by  the  fact  that  th^e  incubating  season 
at  the  Sandwich  hatchery,  which  is  located  on  the  bank  of  the  river  and 
pumps  directly  therefrom,  is  identical  with  ours. 

RIVER   FISHERIES    AND    COLLECTION    OF     WHITEFISH     E(iGS,    SUMMER    AND    FALL 

OF    1896. 

During  the  summer  the  little  building  moved  from  the  Fort  Fishery 
lajst  fall  to  the  East  Point  Fishery,  Belle  Isle,  and  used  as  a  mess  house 
and  sleeping  quarters  for  the  fishing  crews,  was  remodeled  exter- 
nally, and  converted  into  a  neat  little  cottage  similar  to  the  one  at  the 
Willis  Fishery. 

On  September  15th  the  crew  commenced  overhauling  seines  at  Belle 
Isle.  Some  of  the  seines  were  badly  torn  and  worn,  but  it  was  decided 
that  with  four  new  strips  they  could  be  made  to  answer  for  the  season. 
The  repair  force  was  increased  October  1st  and  the  usual  work  of  build- 
ing docks,  platforms,  etc.,  was  taken  up. 

A  number  of  new  and  improved  crates  were  made  for  the  Belle  Isle  and 
Grassy  Island  spawning  stations,  the  new  features  being  sug'gested 
chiefly  by  Foreman  Lydell.  Two  and  one-half  inch  strix>s  were  used 
instead  of  six  inch  fence  boards,  thus  increasing  the  area  of  the  openings 
and  improving  the  circulation.  For  convenience  in  moving  and  storing, 
the  new  crates  are  bolted  instead  of  nailed  at  the  comers,  so  as  to  "knock 
down"  into  five  sections — the  bottom,  two  ends  and  two  sides.  But  the 
most  important  improvement  introduced  is  a  false  bottom  which  can  be 
raised  or  lowered  at  will.  This  bottom  is  made  of  two  and  one-half  inch 
strips  and  is  held  down  by  wiooden  pegs  passing  through  an  upright 
standard  at  each  corner  into  the  comer  post.  When  the  pegs  are  pulled, 
the  bottom  floats  up  to  the  surface;  or,  it  may  be  stopped  and  held 
securely  and  indefinitely  at  any  intermediate  peg  station.  Heretofore 
in  handling  a  crate  of  fish,  they  have  been  massed  towards  one  end  of  the 
crate  by  a  sliding  gate,  but  when  the  water  is  so  roily  that  only  those 
near  the  surface  may  be  seen,  quite  a  good  many  are  overlooked  and 
escape  handling  at  the  proper  time.  The  gate  is  still  used,  but  the  movable 
bottom  still  further  contracts  the  lines  and  brings  every  fish  into  view, 
regardless  of  the  condition  of  the  water. 

Early  in  October  a  repair  crew  commenced  to  lower  the  platform  at 
the  Grassy  Island  fishery  and  to  make  other  preparations  for  the  fishing 
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season.  The  abject  in  lowering  the  platform  was  to  facilitate  the  hand- 
ling of  the  seine.  When  this  platform  was  built,  the  average  stage  of 
water  was  considerably  higher  than  that  of  the  past  few  years,  and  what 
is  really  needed  now  is  an  extension  of  the  dock  and  platform  into  water 
of  sufficient  depth  to  float  a  loaded  seine  boat  at  all  stages.  Likewise  the 
canal  or  runway  connecting  the  apron  with  the  crate  should  be  moved 
farther  out.  As  it  is  now,  every  southwest  gale  of  any  consequence 
lowers  the  water  so  that  the  canal  is  high  and  drs',  and  the  lish  have 
to  be  carried  in  tubs  from  the  seine  to  the  crates. 

Regular  fishing  was  begun  at  Grassy,  October  20,  at  Belle  Isle  two 
days  later,  and  the  crews  were  doubled  all  around  from  the  27th  to  the 
29th.  Fishing  was  begun  an  average  of  one  day  earlier  than  last  year, 
and  was  carried  on  Ave  days  later.  The  last  hauls  were  made  at  Grassy^ 
November  21,  and  at  Belle  Isle  on  the  23d. 

The  weather  was  unfavoFable  throughout  the  season  for  fishing  on 
the  American  shore.  Our  catch  w^as  10  per  cent  short,  or  2,260  fish  less 
than  last  year.  High  southeasterly  to  southwesterly  winds  prevailed 
almost  continuously  during  the  best  of  the  season,  interefering  to  a  con- 
siderable extent  with  the  proper  handling  of  the  nets,  and  also  influencing 
the  movement  of  the  fish  towards  the  lee  or  Canadian  shore. 

The  catch  in  detail  is  shown  in  the  following  table: 


Fisheries. 

• 

No.  hauls. 

No.  females. 

No.  males. 

Totals. 

Grassy  Island 

636 

814 
578 

2,228 
1,550 
1,458 

2,306 
1,607 
1,964 

4,594 

Willis  (Belle  Isle) 

3,247 

East  Point  (Belle  Isle) 

3,422 

Totals u 

2,013 

5,286 

6,027 

11,263 

A  very  few  eggs  were  taken  October  29,  an  unusually  early  date,  and 
the  soft  condition  of  the  females  indicated  an  early  spawning,  but  a  long^ 
spell  of  warm  weather  followed  and  only  66  fish  had  spawned  up  to  Nov- 
ember loth.  After  that  the  eggs  flow^ed  freely,  as  is  usual,  from 
the  fish  that  were  within  a  day  or  two  of  spawning  when  caught.  The 
farther  they  are  from  spawning  when  taken,  the 'greater  the  number  that 
will  fail  to  mature.  Invariably  a  majority  of  the  latter  come  from  the 
early  caught  fish,  and  the  defection  is  very  largely  increased  with  a 
rising  temperature.  Early  caught  fish  are  often  brought  almost 
to  the  point  of  spawning  by  a  rapid  cooling  of  the  water,  then  a  change 
throws  them  back  so  that  many  are  never  brought  to  that  point  again, 
while  those  that  finally  do  mature  are  the  very  last  fish  stripped  during 
the  season.  Probably  more  than  50  per  cent  of  the  females  caught  prior 
to  November  2d,  this  season,  did  not  mature  their  spawn. 

A  comparison  of  water  temperatures  during  the  three  spawning  sea- 
sons ending  with  the  present  forcibly  illustrates  the  influence  of  range 
and  rise  and  fall  on  spawning  i*esults,  and  proves  the  value  of  a  low 
and  nariH)w  range  as  well  as  the  adverse  influence  of  a  rising  or  relatively 
high  stationary  temperature.  In  the  fall  of  1894,  95  per  cent  of  the 
females  8]>awned  were  taken  from  a  water  temperature  of  34  to  38 
degrees;  93  per  cent  of  the  females  caught  were  stripped  and  90  per  cent 
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of  the  egjjs  hatched.  The  following  year  tte  water  dropped  to  40  degrees 
by  November  1st,  but  rose  to  46  on  the  7th  and  did  not  fall  back  to  40 
again  until  the  I9th.  The  spawning  percentage  was  81^  and  the  hatching 
percentage  76.  This  year,  from  November  1st  to  28th,  the  water  ranged 
from  52  to  40  degrees,  touching  the  latter  point  only  once  during  that 
time,  and  averaging  45.  The  spawning  percentage  was  80  and,  from 
present  indications,  the  hatching  percentage  will  be  from  75  to  80,  or 
about  the  same  as  last  year. 

\Miitefish  seem  specially  sensitive  to  tempt^rature  influences  when  con« 
fined  and  handled  in  crates.  As  more  than  00  per  cent  of  the  females 
from  the  river  catch  are  not  fully  gravid  when  taken,  and  must  therefore 
be  crated  for  a  longer  or  shorter  period,  the  significance  of  water  temper- 
atures as  a  factor  is  still  further  emphasized.  It  is  fotunate  for  this 
w^ork  that  a  large  majority  of  tlie  females  are  taken  after  the  fishing 
season  is  well  advanced,  the  early  runs  being  made  up  chiefly  of  males. 

Of  the  5,2J]6  females  crated,  1,048,  or  20  per  cent,  failed  to  spawn.  Total 
number  of  eggs  taken,  149,650,000,  an  average  of  about  35,000  per  female 
spawned. 

The  average  weight  of  the  fish  was  two  pounds  and  thirteen  and 
one-third  ounces,  a  trifle,  less  than  last  year.  The  females  ranged  heavier, 
but  there  was  a  considerable  sprinkling  of  undersized  males.  A  white- 
fish  as  small  as  one  pound  in  weight  has  very  rarely  occurred  in  the 
river  runs,  but  at  Belle  Isle  this  season  110  fish  of  one  pound  or  under 
w^ere  taken.  These,  of  course,  were  returned  to  the  river  alive. 

The  last  eggs  were  taken  December  16th  at  Grassy  Island.  The  spawn* 
ing  season,  however,  was  pi^actically  closed  in  November,  as  less  than 
200  fish  were  stripped  in  December.  The  Belle  Isle  station. was  closed 
December  12rti.  A  sufficient  number  and  variety  of  fish  were  reserved 
from  the  fall  catch  to  maintain  an  aquarial  exhibit  at  the  hatchery 
through  the  winter.  The  conclusion  of  the  river  work,  which  resulted  in 
placing  an  even  thousand  jars  of  whitefis!h  eggs  in  the  Detroit  hatchery, 
closes  the  biennial  period  covered  by  this  report. 

I»IKE  PEUCH  (DETROIT  HATCHERY). 

As  there  were  comparatively  few  applications  for  pike  perch  on  file  in 
the  spring  of  1895,  and  as  the  funds  were  short  it  was  thought  best  to 
carry  them  over  and  discontinue  this  branch  of  the  service  for  one  or 
more  seasons.  Inquiries  for  suitable  inland  waters  continued  to  arrive, 
however,  and  a  sufficient  number  of  applications  had  accumulated  to 
warrant  taking  up  this  work  in  a  limited  way  in  the  spring  of  1896.  * 

An  effort  was  made  to  lease  the  fishing  privilege  on  a  well  known 
spawning  ground  on  the  St.  Clair  river,  but  a  prohibitive  price  was  asked. 
The  spawn  was  therefore  secured  at  fisheries  operated  from  Toledo.  The 
ova  was  taken  during  the  latter  part  of  the  spawTling  season,  or  from 
April  20th  to  the  27th,  the  spawning  privileges  having  been  controlled 
by  others  prior  to  that  time. 

At  the  time  the  eggs  were  arriving  at  the  hatchery,  the  temperature  of 
the  water  varied  from  50  to  52  degrees.  By  May  9th  it  had  gone  up  to  60 
degrees,  the  weather  being  hot.  The  eggs  developed  rapidly  and  showed 
the  eye  spots  on  the  tenth  day.  The  oldest  began  hatching  May  4th,  the 
sixteenth  dav.    Most  of  the  entire  lot  hatched  from  the  6th  to  the  8th  and 
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all  were  out  on  the  9tb.  Th^  average  period  of  incixbation  woe  fifteen 
days. 

On  May  10th  the  fry  began  to  rise  and  show  up  freely  in  the  tanks.  The 
weather  continued  hot  and  they  developed  rapidly,  restricting  the  time 
of  holding  them  jn  good  condition  to  a  shorter  period  than  usual.  Dis- 
tributions were  made  by  messenger,  the  car  being  engaged  in  important 
work  in  the  upper  peninsula.  Two  messengers  were  started  May  10th  and 
they  made  a  total  of  eleven  trips  in  six  days.  By  that  time,  or  on  the  16th, 
the  fry  began  destroying  one  another,  and  the  tanks  were  therefore 
cleared  and  the  fish  placed  in  the  Detroit  river,  near  Belle  Isle.  In  round 
numbers,  5,000,000  were  planted  in  the  river  and  9,000,000  distributed 
by  messengers,  who  made  34  deliveries  for  49  inland  lakes. 

Pike  perch  fry  for  the  most  part  lie  dormant  and  apparently  lifeless 
in  the  bottom  of  the  tanks  for  a  few  days  after  hatching.  In  this  state 
they  are  in  no  condition  to  be  handled  or  transported.  But  within  a  few 
days  after  rising  they  b^in  to  feed  upon  one  another,  so  that  the  time 
for  safe  and  successful  transportation  is  too  limited  to  admit  of  widely 
extended  distribution.  It  would  therefore  seem  to  be  a  good  plan  to  make 
partial  distributions  in  the  f  orin  of  eyed  ova,  moving  them  to  the  waters 
to  be  stocked  and  hatching  them  "on  the  spot"  in  floating  boxes. 

The  following  communication  was  recently  received  from  Mr.  G.  W. 
Jones  of  Marcellus,  Mich.: 

"The  fi-^h.  you  have  sent  me  from  time  to  time  have  proven  valuable  in 
stocking  our  lakes  and  streams  in  this  vicinity,  and  especially  is  this  true 
in  regard  to  the  pike  that  were  furnished  several  years  ago  for  Big  Fish 
Lake  and  Saddle  Bag  Lakes.  Our  local  anglers  are  catching  a  good  many 
this  winter  through  the  ice  and  they  weigh  from  three  and  one-lialf  to 
seven  and  one-half  pounds  each." 

NOTES  ON  EXPERIMENTS  IN  FEEDING  WHITBFISH  FRY  ON  THEIR  NATURAL 

FOOD. 

In  the  spring  of  1895,  a  few  simple  experiments  were  inaugurated  on 
a  small  scale  with  a  view  to  noting  at  what  age  the  fry  begin  to  take 
food,  also  to  determine  the  particular  forms  taken  by  natural  selection 
during  the  earlier  stages  of  whitefish  life.  A  number  of  lots  of  one  hun- 
dred to  three  hundred  fry  in  each  were  confined  in  small  wire  boxes  sta- 
tioned in  the  Detroit  river,  some  at  the  surface  and  others  anchored  at 
the  bottom,  to  subsist  solely  on  such  natural  food  as  might  chance  to 
drift  into  their  little  prisons.  In  size  these  boxes  were  14  inches  each 
way.  An  opening  10 J  inches  square  was  cut  from  five  of  the  six  spaces 
of  the  14  inch  cube  and  these  spaces  were  covered  with  brass  wire  cloth, 
24  wires  to  the  lineal  inch. 

Similar  lots  of  fry  were  placed  in  small  glass  aquaria  in  the  hatchery 
and  fed  on  natural  food  collected  from  the  river  by  means  of  a  towing 
net.  The  latter  was  made  of  India  linen  in  the  form  of  a  cone  forty 
inches  in  length,  twelve  inches  in  diameter  at  the  base  or  mouth  and 
tapering  to  an  opening  one  and  one-third  inches  in  diameter  at  the  apex, 
which,  of  course,  was  closed  when  in  use.  The  mouth  of  the  net  was 
provided  with  an  iron  band  or  rim  to  keep  it  open.  For  bottom  towing 
the  same  net  was  attached  to  iron  runners.  When  trailed  from  the  stem 
of  a  rowboat,  this  net  simply  strained  out  and  focused  at  its  small  end 
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the  minute  animal  life  that  was  found  in  greater  or  less  abundance  in 
all  parts  of  the  river  from  the  moment  the  ice  went  out,  or  that  open 
water  would  be  reached. 

Of  the  fry  thus  confined  in  the  river  and  at  the  hatchery,  reference  will 
be  made  here  to  two  lots  only,  as  most  of  the  fish  not  lost  through  natural 
causes,  or  by  accident,  were  preserved  from  time  to  time  for  examination 
by  a  scientist,  whose  report  in  detail  will  show  with  much  greater  fulness 
the  results  and  true  value  of  the  experiments. 

On  April  20th,  360  fry  w^re  hatched  and  poured  into  one  of  the  wire 
boxes  stationed  at  the  surface  of  the  river,  about  fifteen  rods  from  the 
south  shore  of  Belle  Isle  and  at  a  point  where  the  water  is  ten  feet  deep 
and  the  current  very  moderate.  The  box  was  tossed  about  with  con- 
siderable violence  by  swells  and  passing  steamers,  and  no  doubt  many 
of  the  fish  were  injured  or  killed  in  this  way.  By  April  30th,  or  within 
ten  days,  170  dead  fish  were  taken  out,  also  72  live  ones  for  preservation 
by  the  usual  methods,  leaving  118  on  hand.  As  whiteflsh  fry  confined  in 
tanks  and  cut  off  absolutely  from  food  in  every  form  will  linger  along 
fifteen  to  twenty-five  days  before  starving- to  death,  it  is  evident  that  the 
heavy  mortality  of  the  first  ten  days  was  not  due  to  starvation. 

By  this  time  most  of  the  survivors  had  taken  food,  and  by  May  6th  a 
few  showed  a  perceptible  growth.  On  May  12th  the  box  was  sihifted 
by  some  person  unknown  and  26  dead  fish  were  found.  Including  these, 
the  loss  by  death  and  accident  from  April  29th  to  May  21st  was  70,  and 
six  had  been  preserved,  reducing  the  stqck  to  42  fish,  which  were  then 
growing  quite  fast. 

On  May  21st  the  42  fish  were  divided  into  three  lots  or  boxes.  One 
box  containing  11  fish  was  anchored  ai:  the  bottom;  the  other  two  were 
barely  submerged  at  the  surface.  The  bottom  fish  did  not  grow  as  fast 
as  those  at  the  surface.  Our  towings  showed  that  the  bottom  levels  were 
as  rich  in  food  life  at  that  time  as  the  top  levels,  but  the  screening  sur- 
face of  the  bottom  box  was  found  more  or  less  choked  with  mud  when- 
ever inspected,  and  therefore  the  volume  of  water  that  passed  through 
it — and  consequently  of  the  food — was  materially  reduced. 

However,  not  a  fish  died  from  May  21»t  to  June  15th,  and  they  had 
grow-n  to  range  from  one  to  one  and  one-half  inches  in  length.  Mean- 
time six  more  had  been  preserved,  leaving  36  on  hand  June  15th.  On 
this  date  the  usual  inspection  showed  that  all  of  the  boxes  had  been  tam- 
pered with  by  some  unknown  meddler.  The  covers  were  not  properly 
fastened  down  and  eleven  fish  had  escaped.  There  were  also  seven  of 
them  dead,  leaving  only  eighteen.  Seven  of  these  escaped  July  2d, 
through  a  misplaced  cover;  and  from  June  15th  to  July  23d  eight  died, 
leaving  three  on  hand,  which  were  transferred  to  the  hatchery.  They 
were  then  nearly  two  inches  in  length. 

It  is  evident  that  the  Detroit  river  is  quite  rich  in  the  food  required 
for  the  earlier  stages  of  whitefish  life,  for  these  boxes  were  placed  where 
the  current  was  feeble,  and  the  volume  of  water  passing  through  each 
would  naturally  be  limited  to  the  single  screen  facing  the  current,  an 
area  ten  and  one-fourth  inches  square.  Considering  the  way  in  which 
these  fish  were  handicapped  and  the  many  mishaps  that  befell  them, 
their  progress  and  growth  cannot  be  regarded  as  otherwise  than  satis- 
factory and  encouraging.  So  far  at  least  as  accessibility  to  food  is  con- 
cerned, the  fry  as  ordinarily  planted  in  the  river  undoubtedly  fare  much 
better  than  did  those  in  the  experimental  boxes. 
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On  April  2d,  400  fry  were  hatched  and  placed  in  two  small  glass 
aquaria  at  the  hatchery  and  then  fed  exclusively  for  nearly  four  months 
on  natural  food  from  the  river,  daily  towings  being  made  for  the  pur- 
pose. During  the  months  of  April  and  May  only  nine  fish  died,  but  24 
lots  of  12  fish  each  were  taken  out  at  stated  intervals  and  preserved  for 
examination  of  stomach  contents,  leaving  about  100  on  hand  June  1st. 
These  had  grown  rapidly,  much  faster  in  fact  than  those  in  the  river,  and 
were  in  fine  condition.  They  continued  to  do  well  until  about  July  20th, 
when  it  was  noticed  that  some  began  to  look  thin  and  that  the  growth 
of  the  others,  though  feeding  freely  and  apparently  doing  well,  was  very 
slow.  They  seemed  to  be  almost  at  a  standstill.  This  change  may  have 
been  due  to  an  insufficient  quantity  of  food  or  to  causes  wholly  inde- 
pendent of  food  conditions,  but  it  seems  more  reasonable  to  suppose  that 
the  river  towings  were  deficient  in  some  element  essential  to  a  normal 
growth  at  this  stage. 

Soon  afterwards  bread  was  added  to  the  daily  diet,  and  it  was  taken 
with  considerable  freedom,  but  the  fish  continued  to  drop  out  from  time 
to  time — most  of  the  loss  occurring  in  July  and  August, — until  only 
eight  remained  on  the  21st  of  the  following  February,  when  they  were 
sent  to  the  Paris  hatchery.  No  towings  were  made  after  November  23d, 
and  their  diet  from  that  time  on  was  exclusively  of  bread.  Whea  moved 
they  were  three  to  four  inches  in  length,  in  good  condition,  but  small 
for  their  age. 

The  fry  of  whitefish  are  so  transparent  for  several  weeks  after  hatch- 
ing that  when  confined  in  glass  aquaria  in  a  well  lighted  room,  the 
presence  of  absence  of  food  in  the  stomach  may  be  determined  almost 
at  a  glance.  The  presence  of  their  natural  food  is  especially  noticeable, 
as  it  casts  a  reddish  tinged  line  throughout  the  food  canal;  and  the  excre- 
ment frequently  trails  or  hangs  for  hours  from  the  anal  outlet  in  the 
form  of  an  ash  colored  string,  one  fourth  to  two  inches  in  length. 

The  larger  forms  taken  by  the  tow  net  are  plainly  visible  to  the 
unaided  eye  and  may  be  seen  darting  about  the  aquaria  with  consid- 
erable activity,  especially  when  pursued  by  the  young  fish.  Some  of  the 
latter  were  observed  trying  to  capture  the  larger  forms  on  the  very  day 
that  they  were  hatched,  but  the  earliest  instance  in  which  food  was  posi- 
tively detected  in  the  stomach  was  on  the  third  day. 

There  is  a  radical  difi'erence  between  the  fry  and  adult  stages  of  white- 
fish  life,  both  in  respect  to  the  character  of  their  food  and  the  manner  of 
taking  it.  The  fry  are  provided  with  small,  sharp  teeth  that  enable  them 
to  seize  the  little  animals  upon  which  they  subsist  for  a  time,  but  the 
mouth  of  the  adults  is  of  the  sucker  form,  and  therefore  unsuitable  for 
seizing  active  prey,  but  admirably  adapted  to  taking  food  from  the  bot- 
tom by  suction.  Such  a  complete  metamorphosis  in  these  respects 
indicates  that  still  another  type  of  food  may  be  sought  or  needed  during 
the  intermediate  stage,  or  period  of  transformation.  It  is  not  known  at 
just  what  age  young  whitefish  begin  to  lose  the  strictly  carnivorous  habit 
and  to  seek  a  change  in  their  bill  of  fare,  but  these  experiments  indicate 
that  a  partial  change  at  least  is  desirable  or  even  necessary  between  the 
third  and  fifth  months. 


PARIS  STATION. 
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The  Paris  station  is  the  station  for  hatching:  brook  trout,  rainbow 
trout  and  brown  trout.  Until  the  completion  of  the  Soo  station  and  the 
installation  of  ponds  there  for  parent  brook  trout  in  the  summer  of  1896, 
this  station  was  the  only  trout  station  of  the  commission. 

The  output  varies  from  two  and  a  quarter  to  two  and  three-quarters 
million  brook  trout  fry.  In  addition  about  275,000  rainbow  and  brown 
trout  are  also  distributed.  For  the  past  three  years  this  has  been  supple- 
mented by  the  hatching  and  distribution  of  about  three  million,  lake  trout 
which  have  been  hatched  here  because  of  lack  of  room  and  conveniences 
elsewhere. 

Improvements  have  been  made  to  the  betterments  of  this  station  in  the 
two  years  by  the  addition  of  one  new  spawning  pond  above  the  highway 
and  the  addition  of  one  pond  at  the  lower  end  of  the  group  of  ponds  below 
the  railroad.  This  has  added  to  the  capacity  of  the  station  to  that  extent. 

The  waste. ditch  above  road  has  been  improved  by  the  removal  of  the 
old  plank  siding  which  had  become  badly  decayed  and  replacing  it  with 
field  boulders  similar  to  those  surrounding  the  new  ponds,  making  a 
permanent  improvement  and  replacing  the  unsightly  and  decaying  wood 
with  a  neat  and  attractive  embankment.  This  improvement  wa«  carried 
below  the  highway  bridge  and  has  added  much  to  the  appearance  and  per- 
manent character  of  the  grounds. 

The  improvement  in  the  construction  of  the  lower  new  pond  necessita- 
ted tlie  cutting  down  of  the  surrounding  grade,  required  the  removal  of 
the  «urplu«  earth  which  was  taken  to  the  low  ground  about  the  ponds 
above  the  road  and  utilized  in  that  improvement.  At  that  point  the 
ground  wa«  low  and  marshy  and  covered  with  flags  and  at  times  with 
stagnant  water.  This  place  has  been  filled  in  to  grade  to  correspond  with 
the  surroo|tding  higher  ground,  the  stream  has  been  straightened,  the 
thicket  of  sniall  trees  has  been  trimmed  out  and  the  unsightly  place  has 
been  made  equally  attractive  with  the  other  surrounding  grounds. 

The  fence  on  the  south  of  the  ponds  above  the  highway  for  a  distance  of 
about  twenty  rods  has  been  rebuilt,  the  tables  used  for  picnickers  have 
been  removed  and  the  grounds  have  since  been  in  much  better  condition. 

A  connection  has  been  made  by  a  pipe  connecting  the  windmill  with  one 
of  the  ponds,  to  furnish  water  for  the  windmill  tank  for  fire  protection. 
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and  for  watering  the  lawns.  Pipes  for  that  purpose  with  taps  have  been 
laid  to  various  parts  of  the  grounds  and  the  lawns  have  been  kept  in 
much  better  condition  since  these  improvements  were  made. 

The  woodland  lying  on  the  sources  of  Cheney  Creek  and  the  Little 
Bu'Ckhorn,  belonging  to  the  State,  joins  the  timber  of  adjoining  private 
parties  and  it  was  thought  advisable  to  define  the  boundaries  to  prevent 
cutting  of  timber  on  our  premises.  Forest  fires  were  each  year  a  menace 
to  the  standing  timber  and  it  was  deemed  desirable  that  this  should  be 
prevented  as  far  as  possible.  We  had  our  lines  run  out  by  a  surveyor,  and 
a  force  was  put  on  to  clear  a  strip  of  land  along  the  line  of  the'  timber, 
rubbish  and  down  timber  along  the  boundaries,  one  rod  in  width.  This 
was  burned  and  last  summer  a  board  fence  was  constructed  enclosing 
the  property.  A  new  fence  has  also  been  built  along  the  frontage  of  the 
property  on  the  Muskegon  river. 

Repairs  have  been  made  to  the  overseer's  residence  by  putting  on  new- 
double  windows,  repairing  the  cellar,  and  putting  new  wainscoting  in 
the  rooms  on  the  first  floor  to  render  the  dwelling  more  comfortable  in 
winter. 

The  hatchery  building  has  had  a  new  floor  put  in  the  part  not  relaid 
two  years  ago.  Four  ventilators  were  built  on  the,  hatchery  building 
to  secure  better  ventilation.  All  the  buildings  on  the  property  have  been 
repainted,  and  minor  repairs  made. 

Traps  have  been  put  in  at  the  mouths  of  Cheney  Creek  and  the  Big 
Buckhorn  and  they  have  been  housed  in,  for  the  capture  of  wild  trout 
from  tJie  Musk^on. 

The  grove  between  the  railway  and  the  river  has  been  fitted  up  for  a 
picnic  ground,  with  tables;  a  spring  cleaned  out  for  use  of  visitors  and  the 
grounds  required  for  this  purpose  for  the  large  number  of  visitors  during 
the  summer  are  now  in  excellent  shape.  This  change  of  these  grounds 
from  immediately  about  the  ponds  has  resulted  in  keeping  the  grounds 
free  from  the  papers,  broken  food,  and  other  accompanying  things  neces- 
saryily  connected  with  picnic  parties  which  formerly  kept  the  grounds 
littered  with  this  material  during  the  summer. 

In  the  fall  of  1895  and  about  the  spawning  time  an  epidemic  disease 
attacked  the  parent  brook  trout,  and  there  was  a  large  mortality.  The 
fi]^  were  attacked  with  a  fungus  growth  and  before  the  season  was  over 
we  had  a  loss  of  between  six  and  seven  thousand  spawning  fish.  We  could 
assign  no  cause  for  the  disease,  but  steps  were  taken  to  inquire  into  the 
trouble.  The  resulting  loss  has  had  the  effect  of  somewhat  reducing  the 
output  of  fry  from  the  station  for  the  present  year.  Preventive  measures 
have  been  taken  to  avoid  a  possible  recurrence  and  we  hope  to  avoid  fur- 
ther losses.  This  disease  is  common  to  all  pond  reared  fish. 

Following  the  thefts  of  spawning  fish  in  1894,  in  the  following  sprin$r 
we  put  on  a  permanent  night  watchman  at  this  station.  He  was  furnished 
with  a  time  detector,  which  requires  him  to  visit  eight  differ^t  stations 
at  stated  intervals  during  the  night  and  we  think  the  chances  of  further 
robbferies  have  been  thus  minimized. 

In  the  summer  of  1895  the  force  at  this  station  constructed  a  telephone 
line  from  the  hatchery  to  the  railroad  station  .a  mile  distant.  The  poles 
were  cut  from  the  State  property,  and  we  now  receive  telephone  notifica- 
tion of  all  telegrams  from  the  agent  and  messages  are  transmitted  in  the 
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same  way,  thus  saving  the  time  of  employes  and  exi)enditure  for  mes- 
senger aerviee  for  delivery  of  messages. 

In  July  of  1896  serious  fires  on  adjoining  property  threatened  the  build- 
ings at  the  station  with  destruction.  It  wa«  only  by  the  most  vigorous 
aoid  untiring  wdtk  that  the  threatened  loss  was  averted.  The  wliole  of  the 
regular  force  at  the  station  and  a  volunteer  force  of  the  residents  were 
employed  for  two  days  in  arresting  and  extinguishing  these  fires.  The 
lands  immediately  adjoining  the  State  property  is  littered  with  old  down 
timber,  during  the  dry  season  of  midsummer  this  is  frequently  care- 
lessly fired,  and  until  this  has  been  removed  from  the  land,  which  will 
only  occur  from  decay,  it  will  be  a  menace  to  the  buildings  on  the  hatch- 
ery grounds  that  will  call  for  the  greatest  vigilance. 

The  grater  portion  of  the  timber  needed  in  the  improvements  at  Paris 
has  been  cut  from  trees  on  the  premises  by  the  force  during  the  slack 
times  in  the  summer.  About  35,000  to  40,000  feet  have  thus  been  cut  from 
our  own  lands  the  last  two  vears. 

There  are  now  23  ponds  on  the  property,  carrying  about  eleven  thou- 
sand stock  fish. 

Floats  have  been  made  and  put  in  the  ponds  during  the  past  year  to 
afford  shelter  and  shade  for  the  adult  fish  during  the  extreme  heat  of  sum- 
mer, and  we  believe  with  advantage  to  the  fish.  The  ponds  are  unshaded 
by  the  foliage  of  trees,  and  the  fish  at  times  seem  to  suffer  from  the 
inten-se  heat  of  the  sun  withoul:  protection  of  this  nature. 


SAULT   STE.    MARIE    STATION. 


ARCHIE   BABBITT,  OVERSEER. 


The  desirability  of  this  place  for  a  great  commercial  and  game  fish 
station  has  been  emphasized  by  our  experience  here  since  the  last 
report.  Nowhere  el«e,  to  our  knowledge,  are  found  conditions  whicli 
promise  and  perform  so  much.  At  other  places  one  kind  of  water  of  a  cer- 
tain temperature  must  be  used  for  trout  work,  and  another  for  white- 
fish  and  other  commercial  fish  work.  The  same  water  will  not  answer  for 
hatching  both  fi«h  ordinarily.  But  here  conditions  are  changed;  here  both 
of  these  fish  live  in  this  water  as  their  natural  habitat,  and  both  opera* 
tions  can  be  successfully  carried  on  at  the  eame  time.  The  place  is  an 
ideal  one.  Not  only  are  brook  trout  and  whitefisli  found  native  to  the 
Sault  river,  but  they  are  likewise  common  to  Lake  Superior,  which,  with 
its  great  depth  and  the  purity  and  coldness  of  its  water  might  be  char- 
acterized as  a  mammoth  spring. 

Since  the  last  report  the  new  station,  which  had  just  then  been  built, 
has  been  equipped  with  the  most  modern  appliances  and  methods  within 
our  knowledge  and  is  today  a  model  as  a  serviceable  and  complete 
hatchery. 

The  west  end  of  the  building  has  been  fitted  up  with  jar  galleries  and 
accommodates  200  Chase  jars,  supply  tanks,  foot  tanks  and  storage 
tanks.  The  east  end  is  fitted  with  eight  banks  of  troughs  containing 
three  troughs  in  each  bank,  for  the  hatching  of  brook  trout.  In  the 
arrangement  of  these  troughs  the  regulation  plan  in  use  in  the  old  hatch- 
eries has  been  departed  from  to  great  advantage  in, the  practical  conduct 
of  the  work.  Instead  of  being  fed  from  a  supply  trough  placed  against 
the  wall  of  the  building,  against  which  the  ends  of  the  banks  or 
troughs  are  placed,  and  being  fed  from  faucets  or  cocks  from  the 
main  supply  trough,  under  the  new  arrangement  the  hatching  troughs 
stand  entirely  away  from  the  walls  of  the  building  on  the  open 
floor  space,  and  are  fed  by  pipes  coming  from  beneath  the  floor,  the 
upper  ends  of  which  are  curved  or  bent  downward  to  near  the  surface  of 
the  water  in  each  trough.  This  arrangement  permits  the  free  movement 
of  the  working  force  around  either  end  of  the  troughs,  and  makes  the 
labor  much  easier.  The  feed  pipes  to  supply  the  troughs  are  out  of  sight 
underneath  the  floor,  thus  doing  away  with  unsightly  feed  troughs  and 


TWELFTH  REPORT— STATE  FISHERIES.  41 

giving  the  freest  movement  in  all  direotions  about  the  floor  space.  Under- 
neath the  windows  on  each  side  of  the  house  are  arranged  shallow  pick- 
ing troughs  where  this  work  is  done  under  a  good  light. 

The  motive  power  for  lifting  the  water  is  supplied  by  electricity,  a 
dynamo,  small  pump  and  electric  current  having  been  furnished  by  the 
corporation  of  Sault  Ste.  Marie  under  the  arrangement  made  with  them 
when  the  location  was  fixed  upon.  The  working  of  the  dynamo  and  pump 
is  nearly  perfect,  such  difficulties  as  have  presented  themselves  being  of 
but  small  consequence  and  soon  overcome. 

Formerly  when  we  occupied  the  experimental  station  at  this  place,  a 
long  and  expensive  drayage  was  necessary  to  transport  the  fish  to  the 
railway  for  distribution.  At  the  time  the  new  hatchery  was  built  we  were 
given  to  understand  a  spur  would  be  built  from  the  main  line  of  the  D.  S. 
S.  &  A.  Ry.  to  a  point  near  the  hatchery.  This  has  been  done  since  the 
last  report  was  made,  and  our  car  can  now  be  run  to  within  about  a 
thousand  feet  of  the  hatchery.  The  hatchery  being  on  an  island,  no  access 
can  be  had  to  it  by  teams,  and  it  became  necessary  to  make  provision  for 
transportation  over  this  intervening  space.  We  finally  decided  to  con- 
struct a  narrow  guage  electric  railroad  from  the  hatchery  to  the  spur. 

The  contractors  for  the  construction  of  the  new  lock,  after  the  com- 
pletion of  their  work  had  a  large  quantity  of  ties  and  rails,  and  through 
a  favorable  arrangement  we  were  able  to  secure  at  a  very  reasonable 
price  the  necessary  material  to  build  tbe  short  railway  from  -the  door 
of  the  hatchery  to  the  railway  siding.  We  were  also  able  to  secure  in  the 
same  manner  timber  for  a  bridge  across  the  intervening  Channel.  At  a 
reasonable  figure  we  also  had  built  a  trolley  car  to  run  over  this  tramway 
to  transport  the  cans  from  the  house  to  the  railway  spur,  and  the  tram- 
way is  now  in  operation  at  a  very  low  cost  of  construction. 

During  the  summer  of  1896  we  cleared  the  ground  immediately  south 
and  west  of  the  hatchery  of  its  boulders,  with  the  aid  of  the  trolley  oar 
and  blocks  and  tackle  as  the  motive  power,  and  began  the  construction  of 
three  ponds  in  which  to  hold  brook  trout  for  stock  purposes.  Three  fine 
ponds  with  connecting  races  and  spawning  race  were  completed  in  time 
to  receive  the  fish  before  the  spawning  season  began.  The  material  with 
which  the  ponds  were  constructed  is  shaly  stone  mixed  with  soil,  and  it 
became  apparent  that  it  was  not  compact  enough  to  hold  a  sufficient  head 
of  water  in  the  ponds  for  our  purposes.  It  therefore  became  necessary 
in  order  to  put  the  ponds  in  proper  shape  to  use  water  lime  to  make  the 
retaining  embankment.  This  made  the  work  somewhat  more  expensive 
than  we  had  expected,  but  when  finished  tbe  ponds  proved  to  be  perman- 
ent in  character  and  are  in  excellent  condition. 

In  these  three  ponds,  which  are  of  a  clover  leaf  pattern,  there  were 
caught  and  placed  last  fall  between  900  and  1,000  adult  brook  trout, 
from  which  were  taken  in  the  neighborhood  of  three  hundred  and  seventy 
thousand  ova. 

Below  the  hatchery  building  we  have  a  large  area  which  can  be  made 
into  XK>nds,  and  should  be  improved  as  rapidly  as  possible  in  order  to 
bring  this  station  to  its  full  usefulness.  To  accomplish  this,  it  will  be 
necessary  to  turn  the  water  that  is  now  flowing  over  it  away  from  this 
portion  of  the  territory,  and  then  carry  on  to  this  part  of  the  premises  a 
considerable  quantity  of  soil  with  which  to  make  embankments  and 
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ponds.  This  work,  because  of  matters  as  they  now  stand,  can  be  done 
much  more  cheaply  during  the  coming  summer  than  thereafter.  The  gov- 
ernment now  has  on  lands  closely  adjoining  the  hatchery  a  quantity  of 
earth,  excavated  from  the  new  canal  lock,  whidi  must  be  removed  the 
coming  summer,  to  permit  a  grading  and  sodding  of  their  grounds.  We 
are  satisfied  arrangements  could  be  made  whereby  this  earth  might  be 
secured  for  our  purposes  if  it  is  done  thi-s  summer,  and  the  cost  would 
be  comparatively  small.  Should  this  opportunity  be  allowed  to  pass,  after 
the  removal  of  thajt  earth,  the  cost  of  getting  the  earth  there  would  be 
greatly  increased.  It  would  have  to  be  brought  on  scows  for  a  long  dis- 
tance and  then  thrown  off  and  loaded  on  to  barrows  and  taken  al>out 
twice  the  distance.  This  would  greatly  increase  the  cost  of  consftniction 
and  would  en-tail  two  more  handlings  of  the  earth,  which  is  the  main  cost. 
Then,  too,  the  property  we  occupy  is  in  the  heart  of  the  Government 
Canal  Reserve.  During  the  coming  year  the  authorities  contemplate 
grading  and  arranging  the  grounds  immediately  adjoining  the  canal, 
under  a  general  parking  plan  for  their  beautification.  When  the  right 
was  given  the  board  to  occupy  the  place  free  of  cost,  as  a  site  for  a 
hatchery,  it  was  understood  that  the  State  would  put  the  grounds  into 
such  shape  as  would  conform  to  the  government's  parking  plan, 
and  it  would  practically  become,  by  reason  of  its  situation,  a  part 
of  a  handsome  public  park.  This  work  must  be  done  at  some 
time,  and  can  be  done  better  and  more  economically  now  than  ever  again, 
and  we  ask  that  a  sufficient  amount  be  allowed  to  complete  the  work  the 
coming  season.  When  this  station  is  completed,  the  ground  graded  and 
sodded,  and  the  plant  completed,  it  will  be  able  to  care  for  the  waters 
of  the  Upper  Peninsula  and  will  be  one  of  the  stations  in  which  our  peo- 
ple will  justly  take  pride. 


SB 


CASCADE   STATION   AND   BLACK   BASS  WORK. 


CHAS.  HOLT,  OVBRSBBR. 

In  1893  a  station  was  established  on  grounds  at  Cascade  in  Kent 
couaty,  for  the  purpose  of  conducting  experiments  in  the  breeding  of 
small  mouthed  black  bass  for  distribution  in  our  inland  lakes,  many  of 
which  from  years  of  continued  fishing  of  all  kinds  had  begun  to  show  a 
decay  of  the  natural  stock. 

There  is  hardly  a  game  fish  in  America  so  widely  distributed  as  this 
fi^h.  Its  range  is  from  Floinda  far  up  into  British  possessions,  and  from 
the  Atlantic  to  the  Mississippi,  with  the  exception  of  a  few  circum- 
scribed areas.  For  gaminess  it  easily  takes  first  place,  and  in  edible  qual- 
ities is  deservedly  popular. 

The  people  of  Michigan,  "The  Land  of  the  Lakes,"  have  always  had  a 
high  appreciation  of  the  bass.  The  great  majority  of  our  beautiful  inland 
lakes  have  at  one  time  or  another  abounded  with  this  excellent  fish.  With 
acumulation  of  wealth  our  people  have  found  more  time  for  leisure  and 
recreation  and  about  the  shores  of  hundreds  of  these  rural  gems  have 
sprung  up  resorts  and  summer  cottages  where  the  people  take  their  sum- 
mer outings,  and  angle  for  the  bass.  The  constant  drain  upon  these  lakes 
has  created  a  demand  upon  the  commission  for  young  bass  with  which 
the  wasted  stocks  may  be  replenished,  until  now  these  demands  have 
far  outgrown  our  small  ability  to  satisfy  them. 

Until  1893  we  had  never  undertaken  to  propagate  bass,  nor  had  the 
experience  of  other  fish  culturists  in  their  artificial  propagation  been  such 
as  to  serve  as  an  aid  in  determining  the  practicability  of  such  opera- 
tion. Under  these  circumstances  we  did  not  feel  justified  in  incurring 
much  expense  in  carrying  on  our  experiments,  beyond  what  was  actually 
necessary  to  determine  what  could  be  done  with  bass  under  domestica- 
tion. When  held  in  confinement  certain  animals  are  so  influencd  by  their 
surroundings  that  they  absolutely  refrain  from  the  exercise  of  the  func- 
tion of  reproduction,  and  this  is  true  of  certain  fishes. 

The  salmonoids  have  always  proven  most  tractable,  and  the  ease  with 
which  the  artificial  fertilization  of  the  ova  of  this  variety  of  fish  as  a  rule 
is  accomplished  is  proverbial.  On  the  contrary,  many  of  the  spiny  rayed 
spring  spawning  fishes  prove  intractable  and  but  shall  success  results 
from  such  operations.  So  without  the  knowledge  derived  from  actual 
experience  in  breeding  bass  we  were  somewhat  at  sea. 
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Our  earlier  attempts  to  handle  these  fish  and  artificially  impregnate 
the  ova  led  to  the  belief  that  it  might  be  successful.  Our  added  experi- 
ence, however,  has  convinced  us  that,  considering  the  natural  peculiar- 
ities of  the  bass,  and  the  good  results  obtained,  a  much  larger  succeBS, 
at  less  expense  will  result  by  carrying  on  the  hatching  by  the  pond-cul- 
ture system. 

With  a  small  number  of  fish  carried  in  two  small  ponds  for  three  years 
we  have  achieved  excellent  results.  These  operations  have  been  carried 
on  under  the  disadvantages  of  a  poor  warf:er  supply,  and  we  have  been 
handicapped  in  other  ways,  but  we  have  in  the  past  two  years  distributed 
from  tw^o  ponds  containing  about  100  adult  fish  194,800  ba^s.  This  has 
been  supplemented  by  135,000  taken  from  the  natural  beds  in  the  Thorn- 
apple,  and  by  164^000  large  mouthed  bass  taken  from  a  small  neighboring 
lake. 

The  fact  that  we  were  distributing  black  bass  has  become  known 
and  the  requests  from  all  quarters  for  young  fish  have  absolutely  over- 
whelmed our  feeble  capacity  to  respond  to  these  calls.  Believing  that  this 
growing  demand  should  be  satisfied,  and  knowing  that  no  branch  of  our 
work  would  be  more  fully  appreciated,  the  board  has  carefully  investi- 
gated in  the  last  year  about  half  a  dozen  possible  locations  for  the 
establishment  of  a  bass  station.  Most  of  these  places  had  suitable  water, 
but  the  things  most  desirable,  good  water  and  convenient  railroad  facil- 
ities for  shipment,  without  large  expense  for  transportation  from  ponds 
to  car  were  found  at  none  of  the  places  except  on  Plumbs  Creek  in  Kent 
county.  Here  is  an  ample  volume  of  water,  the  land  necessary  for  the 
station  is  fairly  reasonable  in  price,  and  excellent  facilities  for  cheap  ship- 
ment is  assured.  Five  acres  of  land  have  been  secured  here  upon  which 
can  be  constructedthe  necessary  ponds,  and  within  a  year  we  should  be 
able  to  distribute  five  hundred  thousand  bass  from  the  new  station  to  the 
inland  lakes,  and  in  another  year  we  should  be  able  to  double  that 
amount,  and  gradually  increase  the  quantity  far  beyond  that  capacity. 

It  will  be  necessary  at  this  session  of  the  legislature  to  provide  a  suflS- 
cient  money  to  dam  the  stream  above  the  proposed  site  to  give  head  for  a 
supply  for  the  ponds,  to  lay  the  pump  logs  for  carrying  the  necessary 
water,  construct  the  ponds  and  required  races,  and  build  a  small  dwelling 
for  the  resident  overseer,  a  tool  house,  and  to  provide  for  the  necessary 
grading  and  fencing  of  the  grounds. 


GLEN  WOOD. 


WORDEN  WELLS,  OVERSEER. 

Thifl  station  has  been  run  an  the  same  basis  for  a  number  of  years, 
and  is  the  station  from  which  carp  and  gold  fish  are  sent  out. 

The  carp  has  proven  a  valuable  fish  for  the  people  who  buy  the  cheaper 
varieties.  The  carp  is  a  rapid  grower  and  attains  to  a  large  size.  It  is 
suited  to  many  of  our  large  ponds  and  lakes  in  which  other  fish  are  not 
found,  and  large  quantities  of  carp  are  sold  in  the  State  each  year. 

The  fish  is  well  suited  to  pond  culture,-  and  when  cared  for  and 
fed  well  repays  for  its  culture.  In  New  Jersev  and  in  some  of  the  other 
eastern  states,  the  raising  of  carp  for  market  is  carried  on  quite  ezten- 
sively  by  private  parties  with  profit.  The  cary  does  not  rank  with  our 
finer  varieties  of  fish,  but  is  quite  superior  to  any  of  the  sucker  family  or 
the  grass  pike,  thousands  of  pounds  of  which  are  marketed  every  year. 

The  board  have  in  the  last  year  diiscdntinued  the  rearing  of  gold  fish 
at  this  station,  as  being  outside  our  province,  it  being  a  purely  ornamen- 
tal fish.  Beyond  a  few  that  are  given  to  municipalities  for  ponds  in 
parks,  nothing  is  now  done  with  this  fi-sh  by  the  board. 


CHARLEVOIX    STATION. 


J.  p.  MARKS,  OYBRSBBR. 

Thifl  station  is  still  run  as  a  relief  station  for  the  hatching  of  eyed 
whiteflsh  ova,  and  it  is  only  run  for  about  two  and  a  half  or  three  months 
of  the  year.  When  the  ova  has  sufficiently  developed  in  the  Detroit  hatdi- 
ery^  the  quantity  designed  for  distribution  in  Lake  Michigan  and  in  thf:. 
Straits  of  Hackinaw  are  sent  to  Charlevoix,  where  the  hatching  is  com- 
pleted. In  actual  operation  this  station  has  been  of  great  0ervice.  It 
serves  as  a  relief  to  the  Detroit  station  which  before  the  establishment 
of  this  station  was  often  filled  during  the  latter  part  of  the  hatoUn^ 
season  with  young  fish  to  such  an  extent  that  it  was  beyond  tlie 
capacity  of  two  cars  kept  in  constant  employment  to  free  the  house  of 
fish  and  keep  them  in  good  condition. 

The  building  occupied  at  this  place  is  rented,  and  was  put  in  condition 
for  the  service  required  of  it  at  a  small  cost.  It  is  in  charge  of  one  of  tbe 
regular  employes  of  the  board  during  the  time  it  is  in  commission,  and 
is  run  at  a  low  cost  of  management.  No  improvements  have  been  made 
here  during  the  last  biennial  period,  beyond  the  small  repairs  neoes8a,ry 
to  keep  it  in  condition. 

Eventually  it  would  be  well  for  the  State  to  build  at  this  point  a 
permanent  hatching  station  for  the  hatching  of  lake  trout.  Charlevoix 
is  the  most  important  point  for  the  taking  of  lake  trout  in  the  State,  and 
if  this  fish  is  to  be  maintained  early  attention  will  have  to  be  given  to 
its  propagation  and  distribution.  Such  a  station  may  be  built  here  a,t 
a  very  moderate  sum,  if  the  municipality  of  Charlevoix  will  consent 
to  grant  to  the  commission  a  free  site  and  a  perpetual  water  supply. 


THE  CAE. 


H.  H.  MARKS,  CAPTAIN. 


The  car  "Attikumaig"  has  continued  to  give  most  effecftive  service  in 
the  distribution  of  fish.  It  is  constantly  in  commission  from  about  the 
first  of  February  to  the  end  of  July  in  each  year,  and  makes  an  annual 
mileage  of  between  twenty  and  thirty  thousand  miles.  Tbis  includes 
the  distribution  of  trout  of  different  kinds,  whitefi&h,  wall-eyed  pike,  carp 
and  black  bass. 

The  establishment  of  the  station  at  Charlevoix  has  relieved  the  car  of 
a  large  amount  of  work,  and  were  it  not  for  this  the  service  of  another 
car  would  be  required. 

It  has  been  necessary  to  make  far  more  extensive  repairs  to  the  car 
than  were  contemplated  two  years  ago,  and  the  estiniate  for  this  pur- 
pose was  considerably  below  what  has  been  actually  spent.  With  the 
heavy  loads  carried  aud  with  the  constant  use  to  which  it  is  subjected, 
it  is  only  a  question  of  a  short  time  before  a  new  car  will  have  to  be 
purchased. 

A  year  ago  last  fall  it  was  run  to  the  shops  and  given  a  thorough 
overhauling  and  repaired  at  a  cost  of  about  f  1,400.  On  the  first  trip 
made  with  it  afterwards,  when  carrying  21,000,000  whiteflsh  ova  to 
Charlevoix,  during  one  of  the  severest  nights  of  the  winter,  she  was 
thrown  from  the  track  by  the  misplacing  of  a  switch  at  Traverse  City 
and  badly  wrecked.  All  her  cargo  was  lost  on  account  of  the  severity 
of  the  weather,  and  the  crew  were  badly  shaken  up,  but  not  seriously 
injured. 

The  C.  &  W.  M.  Ry.,  who,  through  an  employe's  fault,  were  responsible 
for  the  disaster,  immediately  ran  the  car  to  their  shops  and  put  her  in 
as  good  condition  as  possible.  It  appeared  to  be  as  good  as  ever,  but 
later  on  it  became  evident  that  it  had  been  weakened.  It  has  since  been 
necessary  to  make  other  repairs  to  keep  it  in  condition. 

When  we  consider  the  large  mileage  the  car  runs  in  a  year,  and  the 
lengtl#of  time  it  has  been  in  service,  we  must  admit  it  is  now  in  better 
condition  than  might  be  expected.  With  the  many  thousand  miles  it  has 
run  this  is  the  only  mishap  it  has  had  of  a  serious  nature. 

It  seems  quite  desirable,  in  order  to  carry  fish  with  minimum  chances 
of  loss,  particularly  adult  fish,  during  the  summer  months,  from  field 
stations  where  men  are  engaged  in  capture  of  wild  trout  for  new  stock 
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at  the  different  Btations,  that  a  plant  should  be  placed  in  the  car  by 
which  air  can  be  forced  into  the  receptacles  in  which  fish  are  carried. 
The  present  method  mainjy  used  by  us  to  secure  safety  in  carriage  of 
fish  is  refrigeration,  that  is,  the  temperature  is  lowered  by  the 
introduction  of  ice  into  the  water,  as  well  as  about  the  cans.  This 
renders  the  fish  measurably  dormant  and  their  consumxxtion  of  oxygen 
is  smaller  for  this  reason.  But  there  is  more  or  less  danger  in  this 
method,  the  water  sometimes  becoming  robbed  of  the  necessary  amount 
of  oxygen  to  sustain  the  fish.  There  is  an  additional  danger  if  the  utmost 
care  is  not  used,  in  changing  them  to  water  of  a  greatly  different  tem- 
perature at  the  end  of  the  journey. 

By  the  installation  of  a  proper  plant  permanently  in  the  car,  fresh  air 
can  be  forced  into  the  water  ^n  which  the  fish  are  carried  and  the  danger 
minimized  to  the  lowest  point.  We  have  made  some  investigations  as  to 
the  cost  of  such  a  plant,  and  find  that  it  can  be  put  in  at  a  cost  of  prob- 
ably about  five  hundred  dollars.  We  would  ask  that  a  sufficient  amount 
be  allowed  for  this  purpose.  Once  in  working  order,  it  will  greatly 
improve  our  present  method,  especially  in  the  handling  of  adult  fish  in 
hot  weather. 

COURTKSIKS  AND   EXCHANaES. 

We  desire  to  acknowledge  the  receipt  of  35,000  black  spotted  trout 
donated  by  the  U.  S.  Fish  Commission  from  the  Leadville  hatchery. 
This  fish  is  a  native  of  Colorado  streams  and  is  esteemed  as  a  good  game 
fish.  It  is  said  to  grow  more  rapidly  and  to  a  larger  size  than  the  brook 
trout  or  rainbow.  When  hatched  and  ready  for  distribution,  these  fish 
were  placed  in  the  Pei'e  Marquette  and  Little  Manistee  rivers.  The 
plants  were  made  in  fewer  streams  than  they  otherwise  would  have  been, 
in  order  to  get  earlier  results,  and  that  we  might  thus  learn  as  soan  as 
possible  how  this  new  fish  would  thrive  in  our  waters.  Should  he  do 
well,  these  plants  can  be  hereafter  supplemented  with  others  and  be 
given  a  more  widespread  distribution. 

We  also  received  from  the  same  source  481  gold  fish  and  150  adult 
brown  trout,  which  were  planted  in  wild  streams  and  donated  to 
applicants. 

The  New  York  Fish  Commission  in  January,  1895,  donated  50  adult 
female  rainbow  trout,  lOO  yearling  rainbow  trout  and  100  yearling  brown 
trout. 

The  thanks  of  the  board  are  due  to  the  Canadian  authorities  for  grant- 
ing permits  to  this  board  to  take  ova  of  the  brook  trout  and  salmon 
trout  in  their  waters,  under  the  condition,  voluntarily  given,  that  we 
would  return  a  good  plant  of  young  fish  when  hatched  to  the  water  from 
which  they  were  taken. 

An  exchange  of  100,000  eyed  ova  of  brook  trout  from  the  Sault  station 
was  made  with  the  Castalia,  Ohio,  Fishing  Club,  for  an  equail  quantity 
of  trout  ova  from  that  station.  ^ 

We  desire  to  acknowledge  the  courtesy  extended  by  Mr.  Wneeler, 
superintendent  in  charge  of  the  Sault  canal  and  improvemaits,  and  to 
Hon.  Andrew  Jackson,  for  donations  of  gravid  female  brook  trout  during 
the  fall  of  1896,  from  the  fountain  at  the  locks  and  from  private  aquaria, 
which  were  a  material  addition  to  our  small  stock  of  spawning  fish  at 
that  station. 


STATISTICAL    AGEIS'T^S    EEPORT. 


Detroit,  December  Sly  1896. 

To  the  State  Board  of  Fish  Commissioners — Having  completed  the  can- 
vass of  the  commercial  fisheries  of  the  State  and  the  compilation  of  the 
statistics  under  your  direction,  I  herewith  submit  a  narrative  statement 
of  their  condition  for  the  years  1894  and  1895. 

For  convendenoe  in  making  comparisons,  conductinig  and  tabulating 
the  work,  the  lake  coast  of  the  State  was  divided  into  five  districts 
in  1892,  which  are  as  follows: 

1st  district  includes  the  Detroit  river  from  Detroit  to  Lake  Erie,  and 
all  of  Lake  Erie  lying  within  the  State. 

2d  district,  the  east  shore  of  Lake  Michigan  lying  within  the  State,  the 
Fox  and  Manitou  Islands,  the  Straits  of  Mackinaw  and  the  north  portion 
of  Lake  Huron  as  far  south  as  Rogers  City. 

3d  district,  the  north  shore  of  Lake  Michigan  lying  within  the  State, 
including  Green  Bay,  the  Beaver  Island  group  and  the  north  shore  of 
Lake;  Huron  to  Detour. 

4th  district,  the  west  shore  of  Lake  Huron  from  Rogers  City  to  Port 
Huron,  including  the  St.  Clair  river,  Lake  St.  Clair  and  Detroit  river  to 
Detroit. 

5th  district,  all  of  Lake  Superior  lying  within  the  State,  Isle  Royal  and 
Sault  Ste.  Marie  to  Detour. 


DISTRICT   NO.    1. 

The  waters  of  this  district  being  shoal,  the  fishing  is  carried  on  almost 
entirely  with  pound  and  fyke  nets,  a  few  gill  nets  being  fished  from 
Monroe.  The  catch  consists  largely  of  i-ough  fish,  perch,  suckers,  carp, 
etc.,  although  of  (the  better  kinds  of  fish  a  good  many  wall-eyed  pike 
are  taken,  also  a  few  sturgeon  and  whitefi'sh,  the  annual  catch  varying 
with  the  seasons,  as  shown  in  the  following  table: 

In  thi^  district,  I  have  to  note  an  annual  increase  of  the  German  carp, 
which  are  prolific  and  of  rapid  growth.  The  grounds  about  Monroe  being 
so  well  adapted  to  them,  it  is  the  opinion  of  the  fishermen  in  that  locality 
that  other  kinds  will  gradually  disappear  and  that  they  will  compose 
the  principal  part  of  their  catch  in  the  near  future.  The  commercial 
value  of  the  carp  is  from  one-half  cent  to  three  cents  per  pound  in  the 
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round;  governed  by  market  conditions,  as  are  all  other  kinds  of  fish. 
Some  of  these  fish  attain  a  weight  of  twenty-five  pounds  each.  One  of  the 
mo»t  profitable  fish  caught  in  tbis  district,  the  sturgeon,  are  falling  oflE 
each  year,  with  little  hope  of  restoration. 

Whitefish  were  at  one  time  very  abundant  in  this  district,  but  have 
been  fished  out  until  the  catches  had  become  very  small  compared  with 
former  years,  but  since  the  planting  of  whitefish  fry  began  they  have 
been  partially  restored.  The  catch  of  whitefisb  in  this  district  in  1895 
was  45  per  cent  better  than  that  of  1893.  There  appears  to  be  no  feeding 
grounds  for  the  young  whitefish  in  the  west  end  of  Lake  Erie,  at  least 
I  find  very  few  are  caught  in  the  pound  nets  fished  there  during  the 
summer. 

The  catch  of  pike,  perch  or  wall-eyed  pike  in  this  district  for  the  year 
1895  was  nearly  double  that  of  any  of  the  four  preceding  years,  thus 
showing  that  thuey  withstand  the  continued  fishing  of  these  waters  better 
than  any  of  the  more  valuable  kinds  of  fish.  The  total  product  of  the 
fisheries  of  this  district  for  the  year  1895  was  something  over  1,500,000 
pounds.  Of  this  catch,  104,000  pounds  were  whitefish,  reported  as  being 
adult  fish;  429,000  pounds  of  wall-eyed  pike,  226,000  pounds  of  German 
carp,  the  balance  being  made  up  of  other  kinds,  largely  suckers  and 
perch. 

DISTRICT    NO.    2. 

This  district  embraces  an  extensive  lake  coast  and  presents  some  fea- 
tures of  the  industry  not  found  in  the  first  district,  most  prominent  of 
whicb  is  a  kind  of  fish  termed  by  the  fishermen  of  that  locality  long  jaws. 
Willie  they  are  essentially  a  deep  water  fish  their  general  appearance,  the 
decided  protrusion  of  the  under  jaw  and  their  size  indicate  that  witliout 
dou'bt  they  belong  to  the  hemng  family.  They  are  chiefly  caught  in  forty 
to  seventy  fathoms  of  water  with  large  gangs  of  gill  nets  fished  with  steam 
tugs,  from  St.  Joseph  and  Grand  Haven,  two  of  the  largest  fishing  sta- 
tions in  this  district.  When  put  upon  the  fresh  fish  markets  for  sale, 
they  are  dressed  the  same  as  the  whitefish  and  trout  and  their  price  to 
the  fishermen  for  the  past  two  years  has  been  from  two  to  two  and  one- 
half  ctots  per  pound.  To  a  considerable  portion  of  this  catch,  however, 
these  prices  do  not  apply,  as  many  tons  of  them  are  sold  at  a  less  price 
to  smokers,  being  too  small  to  ship  fresh. 

And  here  I  have  to  note  the  yearly  decrease  in  tlie  catch  in  number  of 
,  fish  at  these  places  since  1893 — as  well  as  the  rapid  decrease  in  pounds. 
In  1891  the  gill  nets  in  general  use  by  the  fishermen  of  this  district  for  the 
catch  of  long  jaws  were  of  three-inch  mesh  and  they  were  continued  in 
use,  with  perhaps  a  few  exceptions,  till  1898,  when  a  reduction  of  the 
meshes  began,  and  in  1895  a  2^-inch  mesh  net  was  in  general  use.  The  size 
of  the  mesh  tells  what  the  size  and  character  of  the  fish  is,  and  the 
following  figures  for  each  of  the  years  referred  to  will  show  the  devasta- 
tion such  destructive  methods  have  brought  to  the  fisheries  of  this  dis- 
trict. 

For  the  year  1893  the  catch  of  this  kind  was  4,297,725  pounds;  1894, 
2,455,850  pounds:  1895,  1,649,933  pounds.  Showing  the  annual  decrease 
to  be  nearly  one  and  a  half  million  pounds.    They  are  a  cheap  fish, 
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and  are  of  much  less  importance  than  the  whiteflsh  and  trout  which 
compose  the  largest  portion  of  the  catch  in  this  district,  and  by  far  the 
most  valuable  part. 

During  the  same  period  the  whitefish  and  trout  suffered  a  marked 
decline,  but  it  has  not  been  quite  as  rapid;  the  ciiuses,  however,  have  been 
the  same,  namely,  the  fishing  of  small  mesh  twine  in  both  the  gill  and 
pound  nets  which  are  exten-sively  used  in  this  distnct.  Large  outfits  of  gill 
nets  are  fished  from  St.  Joseph,  Grand  Haven,  Manistee,  Frankfort,  Charle- 
voix and  other  smaller  stations  along  the  shoi^,  and  i>ound  nets  along 
the  shores  in  waters  adapted  to  them.  The  constant  fishing  for  lake  trout 
at  all  seasons  of  the  year,  which  is  true  of  the  south  end  of  this  district, 
when  the  winters  are  mild  and  the  harbors  are  open,  together  with  the 
taking  of  young  trout  with  small  mesh  gill  nets  used  in  fishing  for  long 
jaws  and  blackfins,  no  doubt  has  had  much  to  do  in  depleting  these 
waters  of  tjie  lake  trout. 

In  1893  the  catch  of  lake  trout  of  this  district  was  2,498,400  pounds;  in 
1894,  2,045,900  pounds;  in  1895,  1,734,360  pounde;  showing  an  annual 
deci'ease  of  nearly  one-half  million  pounde. 

In  speaking  of  the  whitefish  catch  of  this  district  and  referring  to  the 
causes  that  have  led  up  to  its  decline,  the  reasons  herein  given  have  been 
gleaned  from  personal  investigations,  and  apply  with  equal  force  to  the 
wiiitefish  grounds  all  over  the  great  lakes.  In  considering  the  different 
varieties  of  fish  of  these  vast  bodies  of  fre^h  water,  in  commercial 
importance  the  whitefish  takes  precedence  over  them  all,  therefore  their 
destruction  is  of  much  gi*eater  significance.  At  one  time  they  were  most 
plentiful  in  all  these  great  lakes,  so  peculiarly  adapted  to  them, 
and  continued  so  until  the  introduction  of  the  pound  net.  Some 
years  ago  this  device  came  into  general  use  by  the  fishermen,  not  only  of 
this  district,  but  throughout  the  entire  chain  of  lakes,  and  very  soon 
after  its  advent  came  the  rapid  destruction  of  the  whitefish.  So  well 
adapted  are  these  nets  to  their  capture,  from  the  fact  that  the  fish  go  in 
schools  and  are  good  leaders,  they  are  easily  taken.  The  mesh  of  the  pots 
in  pound  nets  now  in  general  use  are  so  small  that  when  the  fish  are  once 
in  the  pound  their  escape  is  impossible.  From  personal  obsei-vation 
and  the  statements  of  fishermen  themselves  tons  of  little  whitefish  have 
been  thrown  upon  the  shores,  too  small  for  any  use  except  for  fertilizing 
purposes.  The  inevitable  conclusion  is  that  this  mode  of  fishing  is  one  of 
the  most  potent  causes  of  their  gradual  extermination  from  these  waters. 
The  good  results  obtained  from  their  planting,  which  the  fishermen 
themselves  endorse  in  strong  terms,  are  to  a  very  great  degree  neutral- 
ized by  the  wasteful  methods  of  fishing  pracrioed. 

In  this  district  the  catch  of  whitefish  for  the  year  1893  was  1,158,500 
pounds;  1894,  953,705  pounds;  in  1895,  603,490  pounds;  showing  a  large 
annual  decrease,  and  for  the  years  1894  and  1895,  one- half  million  pounds 
of  these  were  immature  fish,  chiefly  No.  3-s  and  under. 

The  sturgeon,  now  a  most  valuable  fish,  and  very  abundant  at  one  time 
in  this  district*  have  also  suffered  a  great  decline,  and  being  of  slow 
growth  the  capture  of  the  immature  fish  (which  might  easily  be  returned 
to  the  watei^s  alive  when  taken  and  in  all  cases  should  be)  means  an 
earlier  destruction  of  the  sturgcK)n  than  perliaps  any  other  valuaible  fish 
in  this  district. 
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DISTRICT    NO.    3. 

This  district  eniibraces  the  north  shore  of  Lake  Michigan  and  the 
Beaver  Island  group,  and  the  extent  of  its  lake  coast  is  about  only  one- 
half  that  of  the  second  district.  Tlie  general  features  of  the  industry,  how- 
ever, and  the  appliances  used  in  fishing  are  the  same,  and  the  value  of  its 
products  are  nearly  equal  to  that  of  the'  second  district.  The  largest 
catch  of  any  one  kind  of  fish  in  this  district  are  the  shoal  herring  that  are 
taken  in  Green  Bay  from  Menominee  north  on  the  shore  a  distance  of 
fifty  miles,  where  fifty-two  pounds  nets  are  fished  with  an  annual  produc- 
tion of  over  two  million  pounds,  and  at  Gros  Cap,  between  Pt.  Aux 
Clienes  ahd  Pt.  St.  Ignace.  The  shoal  herring  leads  in  the  catch  of  the 
third  district,  and  the  deep  water  herring  in  that  of  the  second  district. 

In  Green  Bay  there  has  been,  a  slight  increase  in  pounds  of  the  herring 
catch  for  the  piist  three  years,  but  thei^  has  also  been  a  marked  decrease 
in  their  size,  owing  to  the  small  mesh  used  in  the  pounds  of  the  nets 
fished  upon  those  grounds. 

The  Menominee,  a  mongrel  whitefish,  i\anking  in  value  somewhat 
better  than,  the  herring,  are  caught  in  Green  Bay  and  down  the  shore  of 
this  district  with  gill  nets  in  considerable  quantities,  and  are  becoming 
quite  a  factor  in  the  gill  net  catch.  They  are  used  exclusively  for  salting, 
being  a  soft  fish,  are  of  larger  size  than  the  herring,  and  more  valuable. 
The  reduction  of  the  mesh  from  3^^  to  2^  inches  is  having  a  serious  effect 
upon  them  also. 

Wall-eyed  pike,  which  are  always  found  in  greater  abundance  in  large 
rivers,  or  in  bays  where  such  rivers  have  their  outlets,  are  chiefly  caught 
in  this  district  in  Big  and  Little  Bay  De  Noquette,  and  constitute  by  far 
\he  largest  and  most  pi*ofitable  portion  of  the  catch  in  tliat  locality, 
and  the  quality  of  the  fisli  caught  here  is  excelled  nowhere  upon  the 
entire  chain  of  lakes. 

The  sturgeon  catch  of  this  district  is  about  the  same  as  that  of  the 
second,  and  the  persistency  of  the  fishermen  in  taking  the  small  sturgeon 
is  ahon;\'ing  its  effect. 

Last,  but  not  least,  attention  is  called  to  the  whitefish  and  trout  oatch 
of  this  district.  While  the  catch  of  these  varieties  is  considerablv  less  in 
pounds,  their  commercial  value  is  equal  to  the  combined  catch  of  all  the 
other  kinds  put  together.  The  decrease  in  the  catch  of  lake  trout  here  is 
marked,  but  it  has  not  been  as  great  as  in  the  second  district.  In  1894 
the  catch  was  993,945  pounds,  and  in  1895  was  768,150  pounds,  which 
shows  a  falling  off  of  one-quarter  million  pounds.  From  informa- 
tion gathered  from  the  fishermen,  whose  experience  goes  back  a 
quarter  of  a  century  or  more,  the  whitefish  gi-ounds  of  Gi-een  Bay  and 
the  entire  shore  of  Lake  Michigan  lyioig  within  this  district,  together 
with  the  shoals  and  reefs  included  therein,  are  the  best  adapted  to  this 
fish,  and  have  been  the  most  productive  of  this  most  valuable  kind  of 
fish  of  any  watei*8  lying  within  the  State.  Owing  to  flie  methods  of 
fishing  with  pound  nets,  which  are  the  same  as  those  referred  to  in  the 
second  district,  and  to  the  vast  amount  of  sawdust  and  mill  offal  carried 
out  of  the  Manistique  river,  covei-s  the  bottom  of  the  lake  for  miles 
in  every  direction,  there  has  been  an  annual  decrease  since  1893  of  over 
340,000  pounds. 
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In  1893  the  whitefisb  catch  of  this  district  was  1,296,450  pounds;  in 
1894,  742,800  pounds ;  in  1895,  616,160  pounds— 550,000  pounds  of  the  last 
two  years'  catch,  which  is  nearly  one-half,  consisted  of  2^s  and  3's, 
many  of  them  being  of  the  herring  grade.  Just  so  long  as^this  method  of 
taking  the  young  whitefish  is  permitted,  just  'SO  long  will  the  whitefish 
surely  and  gradually  disappear  and  the  work  of  planting  be  robbed  of 
its  results. 

DISTRICT    NO.    4. 

The  extent  of  ooae^t  embraced  in  this  district  is  about  the  same  as  that 
of  the  second,  but  some  of  the  features  presented  differ  from  those  of  any 
of  the  other  districts.  The  appliances  used  in  taking  fish  are  the  same, 
except  that  in  the  waters  of  Saginaw  bay  and  Saginaw  river,  which  are 
shoal,  a  vast  num«ber  of  fyke  nets  are  fished.  They  are  used  and  operated, 
however,  upon  tbe  same  principle  as  the  pound  nets,  having  leads  and 
hearts  and  a  bag  or  pound.  From  Rogers  City  to,  and  including  Au  Sable, 
pound  nets  are  fished  at  some  of  the  station®,  but  by  far  the  larger  por- 
tion of  the  catch  is  made  with  gill  nets  and  consists  chiefly  of  whitefish 
and  trout,  fully  three-fourths  of  the  catch  being  lake  trout. 

The  fisheries  of  Saginaw  bay  and  Saginaw  river,  inside  of  a 
line  drawn  from  Au  Sable  Point  to  Pt.  Aux  Barques,  in  1894,  pro- 
daoed  in  the  aggregate  9,834,271  pounds  of  fish,  and  the  outfits  used 
in  their  capture  were  nearly  all  pound  and  fyke  nets,  the  total  number 
used  being  about  five  hundred.  Of  this  catch,  about  two  million  pounds 
were  whitefish,  trout  and  wall-eyed  pike;  the  balance  were  chiefly  rough 
fish  of  small  market  value.  The  local  laws  now  in  effect  prohibiting  the 
catch  of  small  fish  of  the  various  kinds  in  this  locality,  with  a  good 
enforcement  of  the  same,  would  be  of  great  benefit  to  the  wall-eyed  pike, 
but  none  whatever  to  the  young  whitefish,  as  it  does  not  apply  to  the 
fishioig  grounds  where  they  are  taken. 

From  Port  Austin  to  Port  Huron,  pound  nets,  gill  nets  and  seines  are 
used  by  the  fishermen,  the  catch  consisting  of  whitefish,  lake  trout, 
sturgeon  and  herring.  Near  the  outlet  of  Lake  Huron  at  Fort  Gratiot, 
more  sturgeon  are  caught  than  at  any  other  place  in  the  State,  and  their 
yearly  decrease  in  this  district  is  quite  as  pronounced  as  that  of  any  of 
the  others.  The  fishing  from  Port  Huron  to  Detroit,  which  completes 
the  review  of  the  fisheries  of  this  district,  is  carried  on  with  hook  and  line 
and  seines  in  the  St.  Clair  river,  and  pound  nets  and  seines  in  Lake  St. 
Clair  and  Detroit  river,  the  product  of  the  catch  being  wall'-eyed  pike, 
whitefish,  and  a  considerable  portion  of  rough  fish.  The  baneful  effects 
of  pound  net  fishing  in  this  district  upon  the  whitefish  is  shown,  40  per 
cent  of  the  catch  being  2's  and  3's  and  under. 


DISTRICT    NO.    5. 

This  district  embraces  the  entire  coast  of  Lake  Superior  lying 
within  the  borders  of  the  State,  Isle  Royal  and  the  Sault  river,  to 
Detour,  at  the  head  of  Lake  Huron.  It  is  the  largest  of  any  of 
the  subdivisions,  and  the  catch  of  whitefish  and  trout  is  largely 
in  excess  of  that  of  any  of  the  other  districts.    The  manner  of  fishing 
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these  waters  and  the  appliances  used  in  the  capture  of  fish  are  the  same 
as  elsewhere  adopted  by  the  fishermen;  the  catch  consisting  of  white- 
fish,  trout,  pike  perch,  herring  and  sturgeon,  and  in  the  order  above 
named  as  to  quantity  and  marketable  value. 

The  trout  catch  of  Lake  Superior  consists  chiefly  of  the  siskowet 
variety,  which  is  not  as  well  adapted  to  the  fresh  fish  markets  as  the 
Mackinaw  or  shoal  water- trout,  being  too  fat;  but  when  salted,  it  finds 
a  ready  market. 

Throughout  this  district  pound  nets,  gill  nets  and  seines  are  fished 
upon  the  grounds  best  adapted  to  each  of  these  devices,  and  the  kinds 
of  fish  taken  have  already  been  enumerated.  Pound  nets  are  fished 
from  the  following  stations  in  this  district,  viz.:  Union  Bay,  Ontonagon, 
at  the  outlets  of  the  Flint  Steel,  Fire  Steel  and  Sleeping  rivers,  Eagle 
Harbor,  Copper  Harbor,  Bete  Grise  bay.  Traverse  bay,  Portage  entry, 
Fewsville,  (^atholic  Mission,  Baraga,  L'Anse,  Huron  bay,  Big  bay,  Mar- 
quette, Au  Train,  Old  Munising,  Grand  Marais,  Whitefish  Point,  White- 
fish  bay,  the  Sault  river  and  Detour.  At  many  of  the  above  stations  gill 
nets  are  also  fished,  but  principally  from  Isle  Royal,  Ontonagon,  Portage 
Entry,  Marquette,  Grand  Marais,  Whitefish  point  and  Detour. 

Each  year  since  1891  there  has  been  a  marked  decrease  in  the  catch 
of  whitefish  and  trout  in  this  district,  but  the  depletion  of  whitefish 
has  been  much  gi-eater  than  that  of  the  trout,  as  shown  by  the  follow- 
ing data.  In  1891  the  catch  of  trout  was  3,772,500  pounds;  that  of  1895 
was  2,555,615  pounds,  which  made  the  falling  off  of  trout  during  that 
period  1,216,885  pounds.  The  w^hitefish  catch  of  1891  was  4,819,900 
pounds,  and  in  1895,  1,717,220  pounds,  showing  the  decrease  of  the 
whitefish  during  that  same  pei'iod  to  have  been  3,102,680  pounds,  or 
nearly  three  times  greater  than  that  of  the  trout. 

Of  the  1,717,220  pounds  of  whitefish  caught  in  this  district  in  the 
year  1895,  470,000  pounds  were  immature  fish  and  every  ground  in  this 
district  fished  with  pounds  nets  furnished  a  poa*tion  of  this  amount  of 
small  whitefish  in  greater  or  less  quantities,  but  more  notably  so  at 
Marquette  and  Detour,  whei*e  liberal  plants  of  whitefish  have  been 
made  during  the  past  five  years.  In  this  district,  as  well  as  in  the  others, 
the  use  of  the  pound  net  is  the  chief  device,  in  the  destruction  of 
the  young  whitefish.  The  herring  caught  in  this  district  are  principally 
taken  at  the  Calumet  water  works.  Portage  Entry  and  Marquette.  They 
are  of  little  importance,  however,  as  the  total  catch  for  the  year  1895 
was  only  207,000  pounds. 

At  all  of  the  above  stations  small  whitefish  are  taken  and  the  fisher- 
j)ien  in  reporting  their  annual  catches,  put  them  in  under  the  guise 
of  herring.  This  is  especially  true  of  the  reports  taken  at  Marquette 
and  is  amply  verified  by  some  of  the  fishermen  at  that  station. 

The  catch  of  immature tfish  and  the  wasteful  manner  of  fishing  prac- 
ticed by  the  fishermen  throughout  Michigan's  entire  lake  coast,  especially 
where  pound  nets  are  fished,  is  a  matter  of  great  concern,  and  is  doing 
more  than  any  other  one  thing  to  entirely  deplete  the  great  lakes  of 
whitefish,  and  must  ultimately  ruin  the  fislieries  of  our  State.  For 
example:  At  ^fackinaw  City  in  July,  1895,  sixteen  packages  (or  half 
barrels)  of  salt  whitefish  caught  with  pound  nets  a  few  miles  below,  were 
brought  there  and  sold.  Opening  a  package  for  inspection,  we  took  out 
eight  fish  and  put  them  on  the  scales,  and  the  eight  fish  weighed  on^y 
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one  pound.  This  showed  thM  the  package  contained  800  fish  that  net- 
ted the  fi-sihermen  only  seventy-five  (75)  cents!  Could  these  fiish  have 
remained  in  (the  lake  two  years,  they  would  have  attained  a  weight  of 
at  least  one  and  a  half  poujids  each,  and  the  800  fish  would  have  weighed 
1,200  pounds.  At  four  cents  per  pound  they  would  'have  brought  the 
fishermen  f  48.00  as  agaiiist  75  cents. 

In  July,  1896,  at  this  same  fish  house  at  Mackinaw  City,  the  entire 
catch  of  a  pound  net  fisherman  a  few  miles  above,  for  the  months  of 
June  and  July  of  that  year,  was  brought  by  this  firm  and  an  examination 
of  their  books  disclosed  the  following  fact:  Total  catch  eighty-nine  (89) 
packages  of  salt  fish.  On  inspection  they  were  graded  as  follows:  60 
packages  No.  3  white;  19  of  No.  2  white;  3  of  No.  1  white,  4  of  herring, 
2  of  suckers  and  1  of  trout. 

The  commercial  fisheries  of  the  State,  extending  over  a  lake  coast  of 
two  thousand  miles,  employ  about  five  thousand  men,  with  an  annual 
production  of  37,000,000  pounds  of  fish  food,  that  brings  to  the  fishermen 
eacii  year  over  f  1,000,000,  makes  it  a  most  valuable  industry;  an  indiistry 
that  should  be  fostered  by  the  State,  both  by  the  liberal  appropriation 
of  funds  for  the  artificial  propagation  of  fish  with  which  to  stock  the 
waters  of  the  great  lakes,  and  by  the  passage  of  good  and  wholesome 
laws,  with  a  thoi-ough  and  efficient  enforcement  of  the  same  for  the 
protection  of  the  young  whitefish,  also  the  adult  fish  during  their 
spawning  season. 

Respectfully, 

C.  H.  MOORB,  . 

Statistical  Agent. 

In  connection  with  the  foregoing  report  the  following  diagrams  are 
published  to  emphasize  the  fact : 


Dingram  shewing  deer^aae  in  pound*  of  whitefish  caught  in  Michigan  wat9r»  in   t88S, 

1891,  1899,  1893,  1894  and  189S, 


XHoffran*  showing  decrease  in  pounds  of  lake  tro%U  caught  in  MiehigiKn  uratere  in  189 1^ 

1892,  1893,  1894,  189/i. 
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LETTERS    OF    COMMERCIAL   FISHERMEN. 


ON  THE  DECAY  OF  THE  FISHERIES  AND  CAUSES.  AND  THE  SUCCESS 

OF    AimFICIAL    PROPAGATION    OF    FISH. 


EscANABA,  Mich.,  Dec,  5,  1896. 

Your  letter  at  hand  and  noted.  In  reply  will  say  that  we  noticed  more  small 
whiteflsh  were  caught  here  last  summer  and  the  summer  before  than  In  the  seasons 
I>revious  thereto,  and  furthermore,  that  those  small  whlteflsh  indicate  by  appear- 
ances that  they  are  planted  fish. 

Respectfully  yours, 

HANSON  &  JENSON. 


Mabquette,  Mich.,  Dec.  10,  1896. 

Kindly  note  enclosed  item,  taken  from  Daily  Mining  Journal  published  in  town 
here.  Item  is  self  explanatory.  I  am  sure  you  can  agree  with  me  that  this  wHxuld 
be  very  injurious  to  fishing  here,  especially  for  whitefish,  if  it  is  carried  through. 
These  people  have  Iwen  catching  young  whitefish  for  herring  pretty  nearly  all 
reason  until  law  was  enforc(Hl  recently.  Kindly  do  what  you  can  to  stop  this>  as  it 
is  no  use  planting  whitefish  here  and  having  them  caught  and  sold  tor  herring. 
Kindly  send  me  a  copy  of  fish  and  game  laws  for  referen    . 

Yours  truly, 

JOHN  PARKER. 


Bay  City,  Mich.,  Dec.  ^,  1896. 

Your  letter  received.  Have  been  very  busy  and  no  time  to  answer  the  question 
a.sked. 

Now  all  I  can  say  is  this,  that  while  the  planting  of  whitefish  in  my  opinion  would 
be  vei-y  beneficial,  it  has  not  been  allowed  to  show  itself,  as  unscrupulous  and  ignor- 
ant parties  have  caught  and  salted  too  many  small  ones.  Tliat  a  great  many  small 
fish  have  been  taken  is  very  evident  to  yourself  and  the  gi-eatest  wonder  is  that  even 
a  small  percentage  of  these  fish  that  visit  the  feeding  grounds  ever  attain  the  size 
they  do. 

I  should  say  keep  on  planting  fish,  but  for  heaven's  sake  do  stop  the  catch  of 
small  ones  by  strict  laws  duly  enforced. 

Yours  truly, 

D.  A.  TROMPOUB. 
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Au  Sable,  Mich.,  Dec,  4, 1896. 
Mr,  C.  H,  Moore: 

Dear  Sib— Yours  to  hand  several  days  ago  and  in  reply  must  say  that  Mr.  Whita- 
ker's  letter  or  communication  in  the  press  of  this  date  voices  my  sentiments  in 
regard  to  Mr.  S.  H.  Davis,  and  in  fact  nearly  all  the  large  fish  dealers  are  In  the 
same  boat— all  self. 

Now,  Mr.  Moore,  there  is  one  thing  I  would  like  to  impress  (to  your  mind  and 
that  is.  whateve-r  laws  you  people  make  or  cause  to  be  made,  you  want  to  regulate 
the  size  of  mesh  in  trap  nets  and  gill  nets,  but  don't  be  led  away  with  the  idea  that 
the  size  of  the  fish,  say  one  and  one-half  pounds^  would  stop  the  catching  of  small  fish 
not  iu.the  least,  for,  as  a  matter  of  fact,  if  the  mesh  was  ten  inches,  we  would  often 
i'iUvh  .small  fl.Hh.  Then  what  would  you  do  with  the  small  fish?  Would  you  throw 
tliem  away,  or  what  would  you  do  with  them? 

You  can  rest  assured  that  I  am  at  your  service  at  any  time  and  all  times  to  give 
you  all  the  information  I  can,  but  don't  make  laws  that  a  man  will  have  to  break 
or  else  go  out  of  business.  Make  the  mesh  whatever  size  you  like,  but  have  the 
good  sense  to  leave  the  weight  alone,  because  we  can  and  do,  and  can't  help  but 
catch  some  small  w^hitefish  and  trout  In  our  gill  nets,  and  Davis,  Alpem,  and  all  tlie 
rest  know  it  full  as  well  as  I  do,  but  the  amount  is  small.  But  look  to  the  trap 
nets.    That  is  where  your  small  whitefish  are  murdered. 

Yours  respectfully, 

D.  LINCOLN. 


Thompson,  Mich.,  Dec.  11,  1896. 

As  I  imderstond,  there  is  a  scheme  to  do  away  with  the  State  hatcheries.  Now,  I 
tliliik  that  would  be  the  worst  thing  that  could  be  done  to  the  fishing  business,  for  1 
am  a  fisherman  and  have  iieeu  at  the  business  for  twenty  years,  and  know  that 
before  tliere  were  any  fish  planted  on  the  grounds  at  Bark  Point  and  vicinity,  there 
were  hnrdly  any  fish  to  be  got:  could  not  make  it  pay  to  fish  for  them,  but  since 
fish  liave  been  planted  we  are  having  a  good  increase  every  year.  This  year  our 
(•atch  was  nearly  double  what  it  was  last  season. 

Now,  I  will  close  by  saying  I  liope  that  the  State  will  continue  to  hatch  and  plant 
fisli  until  it  will  be  up  to  what  it  used  to  be  in  the  fishing  business. 

Yours  truly, 

SIMON  J.  BOUSOHOR. 


ErouFEiTE,  Mackinac  County,  Mich.,  Dec.  6,  1896, 

Yours  of  the  21st  is  at  hand  and  contents  noted.  Would  say  In  regard  to  the  plant- 
ing of  whitefish  in  the  waters  of  Lake  Michigan  and  the  Straits  of  Mackinac  that 
in  my  opinion  it  is  a  success  so  far  as  the  young  fry  living  is  concerned.  The 
greatest  and  o^ly  trouble  in  my  opinion  is  in  allowing  the  fishermen  to  take  them 
out  before  they  mature  by  using  small  mesh  nets,  that  is  in  the  pound  or  trap  nets. 
1  do  not  think  that  gill  nets  have  much  to  do  with  the  destruction  of  whitefish,  that 
Is  the  nets  they  use  for  menonlnees,  say  2%  to  3-inch  mesh.  I  have  examined  them 
closely  and  have  not  found  one  whitefish  in  a  boat  containing  from  five  to  eight 
packages. 

Now  in  regard  to  i>ound  nets.  Those  little  fish  will  strike  the  leader  and  go  swim- 
ming backwards  and  forwards  through  the  twine  until  they  finally  bring  up  Into  the 
lM)t,  where  they  are  at  a  standstill,  as  the  mesh  is  too  small  for  them  to  get  fre<\ 
and  tliey  have  to  be  taken  out  by  the  flshennen.  and  those  that  are  hening  size  are 
salted  and  those  tliat  are  too  small  are  dumped  in  the  offal  heap. 

Now  I  havt^  been  a  iwnnd  net  fisherman  for  J^O  years  and  T  conceived  this  idea  20 
years  airo.  that  if  we  cauglit  off  the  small  fish  before  they  came  to  maturity,  we 
so(»n  ruin  the  lakes  of  Uie  finest  fish  that  Inhabits  fresh  waters,  and  for  that  reason 
I  would  not  use  less  than  4-in('h  mesh  for  my  pots.  I  owned  a  good  scoi)e  of  gix)un4l 
and  was  not  troubled  with  other  fisliernien.  There  was  not  a  season  but  my  ground 
paid  sonu'tliing,  some  scasK>ns  more  tlian  otliers,  until  about  five  jvars  ago,  when 
tliey  saw  I  was  iretting  lisli  and  was  over  one  mih*  from  shore  so  they  had  as  good  a 
ri^lit  as  1  had  to  tlie  ground,  ajid  llien  they  planted  nets  on  both  sides  of  fne,  and  for 
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the  first  two  years  they  caught  about  as  many  No.  Vs  as  I  did  and  put  up  hundreds 
of  No.  2*s  and  3's  In  packages.  The  fourth  year  they  caught  nothing,  neither 
did.  I. 

Now,  I  will  give  you  my  opinion  about  the  planting  of  whitefish.  If  they  were 
allowed  to  mature,  I  believe  tliey  would  average  75  per  cent.  If  no  fisherman  could 
fish  a  smaller  mesh  than  4  iuelies,  with  the  help  of  the  State  In  five  yeai*s,  fish  would 
be  as  plenty  as  they  were  thirty  years  ago. 

Yours  respectfully, 

J.  R.  McLEOD. 

Detour,  Mich.,  Dec.  29,  1896, 
G,  H,  Moore,  Esq,: 

Dear  Sir— -You  ask  my  honest  opinion  as  to  what  I  think  about  the  planting  of 
whitefish  ti'Y,  I  have  always  been  a  strong  believer  in  it,  and  from  my  actual 
experience  as  a  fisherman  for  over  thirty  years  at  this  point,  there  is  no  question 
in  my  mind,  and  in  fact  I  almost  know  It  to  be  a  fact,  that  if  we  had  no  hatchery 
to  furnish  and  plant  the  whitefish  fry,  the  whitefish  would  have  been  almost  extinct 
today.  As  it  is,  about  9(3  i>er  cent  of  all  fish  caught  now  are  what  we  call  "hatchery" 
flsb. 

I  am  yours  respectfully, 

SAMUEL  BUTTERFIELD. 

St.  Joseph,  Mich.,  Dec,  21,  1896, 
C.  B.  Moore,  Detroit,  Mich.: 

Pear  Sir— On  returning  home  from  a  leave  of  absence,  I  found  your  letter  in 
regard  to  planting  whitefish  fry  awaiting  me  and  hasten  to  answer. 

My  opinion  Is  that  we  are  getting  good  results  now  from  the  planting  of  whitefish 
fry,  as  you  wiU  see  on  your  next  visit  to  St.  Joseph.  I  caught  this  year  more  than 
double  what  I  caught  last  year  with  the  same  number  of  nets,  and  expect  to  catch 
more  next  season,  and  I  think  that  the  increase  of  fish  is  from  the  planting  of  white- 
fisb  fry,  and  I  am  heartily  in  favor  of  continuing  the  same,  &a  the  fish  are  getting 
more  plentiful  each  year  as  your  report  from  this  station  will  show. 

Very  respectfully, 

W.  L.  STEVENS. 

Whitefish  Point,  L.  S.,  Mich.,  Deo,  12,  1896. 
To  the  Honorable  Board  of  Fish  Commissioners,  Detroit,  Mich,: 

Gektubmsn— It  gives  us  great  pleasure  to  report  to  you  the  success  of  the  plant- 
ing of  whitefish  in  our  Immediately  vicinity,  and  we  do  not  hesitate  in  saying  that 
our  catch  has  been  heavier  the  past  few  years. 

The  question  may  arise  on  what  do  we  base  our  authority  for  making  such  a 
remark,  and  it  is  briefly  answered.  The  spawn  which  has  been  gatherecWrom  the 
Detroit  river  and  the  lower  lakefe  and  bays  create  a  fish  different  from  our  regular 
Liake  Superior  whitefish,  both  in  quality  and  form.  We  must  say,  however,  that  the 
original  Lake  Superior  whitefish  is  superior  and  will  also  bear  transportation  bet- 
ter, as  they  seem  more  firm.  We  sincerely  regret  that  the  season  for  gathering 
spawn  on  this  lake  is  so  rough  that  it  Is  next  to  an  impossibility  to  do  so. 

Hoping  that  you  will  be  able  to  continue  your  good  work. 

AVe  remain,  respectfully  yours, 

C.  ENDRESS  &  SONS. 

St.  James,  Beaver  Island,  Mich.,  Dec,  19,  1896, 

Dear  Si»— I  found  you  letter  on  my  return  from  Chicago  and  noted  contents. 
From  my  obeervation  the  propagation  of  fish  ha£  helped  to  increase  the  whitefish, 
and  they  would  be  increased  still  further  if  the  mesh  of  pound  nets  was  4  inches 
and  all  employed  In  the  fishing  business  were  forced  to  comply  with  the  law.  We 
had  a  good  catch  this  f  alL 

Yours  truly, 

JAMES  McOANN. 
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Detour,  Mich.,  Dec,  30,  1896, 

Dear  Sir— You  asked  me  to  write  yon  what  I  thought  of  the  success  of  the  plant- 
ing of  what  we  call  hatchery  fish.  From  the  expressions  heard  on  all  sides  .from,  our 
fishermen  here,  there  Is  no  doubt  but  what  it  is  a  success.  We  see  It  more  In  the 
■whiteflsh  than  in  the  trout,  as  whltefish  have  been  getting  scarce  every  year  for  a 
nunM>er  of  years  and  our  men  claim  that  most  all  they  catch  now  are  hatchery 
whiteflsh,  and  It  would  di.sapi)oint  us  in  more  ways  than  one  If  the  planting  of  them 
was  .slopped,  which  I  hope  it  \M11  not  be. 

I  am  yours  respectfully, 

JAS.  T.  BENNETT. 


St.  Joseph,  Mich.,  May  22,  1895, 

We,  the  undersigned,  residents  of  this  city,  for  the  past  twenty  years  or  more, 
have  during  all  those  years  been  actively  engaged  In  fishing  either  with  pound  ne^s 
or  gill  nets  out  of  this  station  in  Lake  Michigan  and  having  noted  the  gradual 
decline  of  our  yearly  catches,  arc  most  decidedly  of  the  opinion  ajid  belief  that 
imless  immediate  protection  is  given  to  whiteflsh  and  lake  trout,  the  waters  of  our 
great  lakes  will  to  the  near  future  become  practically  depleted  of  these  kinds, 
thereby  destroying  a  most  valuable  Industry.  Therefore  we  would  suggest  that  the 
State  of  Michigan  adopt  wholesome  laws  with  this  end  in  view,  arid  we  hereby 
pledge  ourselves  to  support  the  same  and  co-operate  with  the  State  Fish  (Commis- 
sioners in  framing  a  law  to  protect  the  immature  whiteflsh  and  lake  trout,  also  a 
close  season  durtng  the  spawning  period  of  these  two  most  valuable  kinds  of  our 
lake  fish. 

HABIEL  BROS.  &  CO., 
WM.  HABIEL, 
H.  MOLLHAGEN, 
ALEX.  ORAU, 
AMIL  RISTO, 
G.  MOLLHAGEN  &  SONS, 
H.  O.  WILSON, 
COLLUM  RIGNBY. 
All  the  above  signatares  are  St  Joe  flsheiRiien. 


[From  Detroit  Ereninff  News,  Dec.  28, 1892.] 
RAISING  WHITEFISH. 

C.  A.  DAVIS  DEFENDS  THE  WORK  OF  THE  FISH  HATGHBRIB6. 

To  THE  Editor— I  cannot  help  replying  to  the  interview  in  your  paper  of  the  22d 
lust.,  contributed  by  C.  W.  Gauthier,  the  wholesale  fish  dealer  of  Windsor,  on  fish 
fry.  While  Mr.  Gauthier  has  been  a  catcher  of  fish  all  his  life,  I  think  his  experience 
in  the  propagation  of  fish  is  very  limited.  I  have  experimented  considerably  in  the 
raising  of  whltefish  artificially  hatched,  and  have  obtained  my  fish  fry  from  the 
government  hatcheries.  Of  2,000,000  young  whiteflsh  which  I  planted  last  April,  I 
will  venture  to  say  90j<  are  alive  today  and  thriving  hale  and  hearty.  If  the  gentle- 
man can  spend  the  time,  I  would  be  pleased  to  have  him  join  me  the  fore  part  of 
January  and  I  will  take  pleasure  in  showing  him  the  little  flsh  all  alive.  I  will  not 
attempt  to  answer  his  entire  attack  on  the  International  Fisheries  Gonference,  but 
I  think  he  is  doing  them  a  great  injustice.  If  it  were  not  for  the  flsh  c(»nmissioii 
and  the  artiflcial  propagation  of  whiteflsh,  I  think  Mr.  Gauthier  would  flnd  white- 
flsh a  great  deal  scarcer  than  they  are  today  in  our  lakes. 

I  have  given  fish  culture  a  great  deal  of  study  in  the  last  twelve  years,  as  well  as 
being  a  practical  flsherman  and  I  consider  Mr.  Gauthier  away  off,  and  can  prove  to 
him  that  he  is. 

B.  A.  DAVIS. 

Detroit,  Dec,  28, 1892. 
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Bat  Oitt,  BIioh.,  Jan.  6,  1837. 
C,  H.  Moore,  Detroit,  Mich.: 

Dkab  Sni— Here  are  the  whlteflah.  No  charge  on  our  part.  Pardon  delay.  I  hare 
been  more  than  busy  and  am  yet 

These  are  smallest  we  have  and  fully  twice  as  large  as  the  usual  run  of  small  8 
white. 

I  am  with  you  if  this  business  can  be  stopped. 

Yours  truly, 

D.  A.  TRUMPOUB. 


St.  Ignaoe,  ^ich.,  Jan,  i2, 1S97. 
Mr.  Berschel  Whitaker,  Detroit: 

DsAB  Sib— Your  favor  of  the  22d  inst  is  received.  In  reply  would  say  that  we 
have  no  fish  of  the  kind  you  desire  on  hand  at  present.  All  our  fish  were  shipped  to 
Chicago  and  stored  there  last  fall  to  save  freight  by  rail  during  the  winter. 

In  the  400  half  barrels  we  have  there  it  is  very  doubtful  if  there  is  any  of  the 
kind  you  mention,  unless  they  are  mixed  with  herring.  As  you  are  aware,  very  few 
if  any,  are  caughit  during  the  fall  months.  The  spring  and  early  summer  Is  the 
time  small  whitefish  are  taken  in  large  quantities. 

Wish  you  ever  success  in  your  fight  with  the  commercial  fishermen,  who  care 
nothing  for  the  propagation  of  fish  when  such  propagatdon  seems  to  conflict  vrWi 
their  own  individual  gains. 

I  remain, 

Sincerely  yours, 

M.  CHAMBERS. 


St.  Ignace,  Mich:,  Feb.  16, 1897. 
Herwhet  Whitaker,  Esq.,  Pres.  Mich.  Fish  Commission,  Detroit: 

Dbab  Sib— Yours  of  9th  received  and  in  response  to  your  queries  will  say,  that  in 
my  opinion  the  principal  abuses  of  the  fisheries  is  in  the  use  of  small  mesh  in 
pound  nets;  the  taking  of  the  small  fish  during  the  months  of  June  and  July,  when 
they  come  on  the  grounds  to  feed;  the  taking  of  fish  in  the  fall  on  the  spawning 
grounds  (say  from  20th  October  to  20th  November);  also,  another,  and  in  my  opinion 
one  of  the  greatest  abuses,  is  the  fishing  with  tugs  and  throwing  the  offal  into  the 
lake,  as  the  decay  of  such  offal  will  drive  the  whitefish  from  their  feeding  groundA. 

My  experience  with  the  small  mesh,  briefiy  staited,  is  as  follows:  I  commenced  to 
fish  pound  nets  in  1860  with  a  mesh  of  pot  or  crib  of  2%  inch.  That  season  until  lot 
September  caught  750^  barrels,  400  of  which  were  No.  2's  and  3's.  The  next 
season,  on  the  same  grounds,  I  caught  400^  barrels,  100  of  which  were  No.  I's.  The 
tliird  season  I  rented  the  same  gounds  and  the  parties  did  not  get  50  pkgs.  It  then 
became  apparent  to  me  that  the  small  mesh  was  destroying  the  fish  by  killing  off 
the  young  fish,  and  from  that  time  I  kept  enlarging  the  mesh  from  2^  to  S%  inches, 
until  1880,  when  I  formed  a  copartnership  with  Mr.  Goodreau  of  Epoufette.  My 
twine  was  getting  poor,  necessitating  new  pots.  Without  consulting  Goodreau,  I 
got  4-inch  mesh  for  pots,  and  the  first  lift  I  made  with  them  I  got  17  pkgs.  and 
Goodreau  got  24  pkgs.  with  his  old  nets.  He  considered  I  had  done  him  an  Injury 
by  £^etting  so  large  a  mesh,  as  he  was  getting  ^^  more  fish  than  I  was,  and  had  to 
divide  equally.  We  owned  together  2%  miles  of  shore,  divided  the  same,  I  taking 
the  west  and  he  the  east  portion.  He  kept  on  fishing  the  2%  and  3^  inch  nets 
until  1890,  and  the  last  four  years  he  did  not  catch  fish  enough  to  pay  for  the 
stakes.  I  fished  my  ground  during  the  same  time  with  the  4-lnch  mesh  and  there 
never  was  a  season  that  it  did  not  pay  me  well  until  1893,  when  others,  finding  out 
I  was  fishing  over  a  mile  from  shore,  and  consequently  had  as  good  a  right  to  the 
ground  as  I,  they  set  2  and  3^  inch  mesh  nets  alongside  of  me,  and  caught  as  many 
No.  I's  as  I  did  and  put  up  500H  barrels  No.  2.  They  have  continued  to  fish  along- 
side of  me  every  year  since  then,  and  the  ground  has  failed  each  year.  My  opinion 
is,  and  in  the  light  of  experience  I  honestly  believe,  that  if  this  ruinous  practice 
is  persisted  in,  in  ten  years  tdme  whitefish  will  be  as  scarce  as  oranges  in  Alaska.. 

To  correct  these  abuses,  stringent  laws  should  be  enacted,  prohibiting  the  fish* 
in^r  of  pound  nets  having  less  than  4  inch  mesh  in  pots,  and  maintaining  a  dose 
season  from  the  15th  of  October  to  the  20th  of  December  in  each  year. 
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In  regard  to  propagating  fish,  I  am  satisfied  it  ie  a  good  thing,  as  from  my  obeer* 
ration  they  have  nearly  all  lived  that  were  put  in  the  lake  by  the  Fish  Commission. 
I  base  my  opinion  on  the  ground,  that,  where  they  have  been  planted  there  has 
been  great  numbers  of  small  fish  caught  two  years  after,  all  uniform  in  size,  and 
in  places  where  there  had  been  no  fish  caught  in  years;  also  they  are  somewhat 
different  in  make  or  form;  they  are  thicker  than  the  lake  fish,  according  to  the 
length. 

In  conclusion  will  say  that  if  the  health  of  my  family  and  business  will  permit,  I 
will  be  pleased  to  meet  you  at  Lansing,  upon  notification. 

JOHN  R.  McLEOD. 


Manistique,  Mich.,  Dec.  8,  1896. 
Michigan  Fish  Commission: 

Gentlbmsn— Thought  I  would  drop  you  a  few  lines  as  there  is  some  in  doubt  to 
the  benefit  derived  In  planting  fish.  I  have  been  engaged  in  tug  fishing  for  the 
past  18' years  and  have  marked  the  increase  on  grounds  that  had  been  fished  out 
before  they  commenced  planting  fish. 

I  have  been  in  the  employ  of  the  A.  Booth  P.  K.  G.  Go.  for  the  last  five  years  out 
of  Manistique,  and  have  planted  each  spring  on  grounds  where  there  used  to  be 
fish  years  ago,  but  of  late  there  was  none  until  the  last  three  years  and  this  fall 
fishing  was  better  than  the  two  previous  years  and  those  fish  I  speak  of  are  mostly 
whitefish  and  altogether  like  the  Lake  Erie  fish.  They  are  all  about  of  a  size  and 
have  no  spawn  in  them.  That  is  the  reason  I  am  positive  they  are  planted  fish.  W& 
also  get  small  trout. 

I  have  fished  all  the  lakes  and  have  found  it  the  same  all  over  from  four  to  five 
years  after  they  commenced  planting  fish,  more  so  on  inside  grounds. 

Yours  truly, 

CAPT.  JOHN  NOLAN. 


St.  Jahes,  Mich.,  Dec.  23,  1896. 
Michigan  Fish  Commission^  Detroit,  Mich. : 

Gents— I  have  been  called  on,  and  I  think  it  Is  a  great  duty  to  give  my  experience 
this  26  years  on  Lake  Michigan  and  ten  years  on  the  ocean,  but  in  particular  of  the 
decline  of  our  great  industry  on  our  lakes  here. 

First,  in  1870,  when  I  came  on  these  lakes,  it  was  then  new  and  wherever  yoa 
put  out  nets  you  got  whitefish  and  trout.  They  are  very  scarce  now  and  I  will  give 
my  reasons  for  the  decline.  Will  commence  at  Manistique,  where  you  could  get  lOO 
pounds  to  a  net  clear  to  Seul  Ohoix.  Now  it  is  a  failure.  Why?  The  whitefish  is  a 
clean  fish  and  feeds  on  feeding  grounds  in  certain  seasons  of  the  year  and  on 
worms.  They  commenced  dumping  sawdust  in  the  river  at  Manistique,  which 
floated  away  in  fields  like  fields  of  ice  till  it  got  water  soaked  and  sank.  Wherever 
this  body  of  rank  filth  and  dust  covered  the  feeding  ground,  the  fish  had  to  go 
away  and  the  young  ones  starved  in  my  opinion,  as  tlieir  nature  is  like  any  other 
worm  of  this  earth,  and  this  would 'be  on  the  same  principle  it  would  be  to  plow  up 
a  pasture  field  where  there  'W'onld  be  a  flock  of  sheep.  They  go  in  schools  on  these 
grounds  till  they  are  banished. 

The  planting  of  whitefish  commenced  from  our  great  hatchery,  which  has  been 
a  great  benefit,  more  than  any  one  is  aware  of,  but  what  is  the  use  of  planting 
tiiem  when  they  are  caught  from  the  time  they  grow  to  be  about  two  ounces  to  one 
pound  in  weight,  so  they  have  no  chance  to  multiply  till  they  are  destroyed.  "WTiiy 
are  they  destroyed?  There  has  been  a  scheme  got  up  to  fish  hooks  and  get  bait  for 
them,  what  they  call  bloaters,  when  cut  bait  would  do  as  well.  When  you  plant  fish 
in  Lake  Michigan,  or  their  natural  spawn,  no  matter  where  you  plant  them,  the 
young  fry  go  together,  and  when  they  grow  up  they  go  in  droves  in  deep  water  to 
find  calm  and  they  feed  on  the  sides  of  those  steep  banks  that  are  clear  of  flltli. 
Then  they  get  nets  out  to  catch  bait  in  those  places,  nets  of  three-quarters  of  an 
inch  mesh,  and  get  them  as  thick  as  the  net  can  hold,  of  which  90]^  is  young  whiter 
flsh,  and  those  that  don't  care  call  them  bloaters,  and  make  some  fools  believe  thajt 
tliey  never  grow  any  larger.  Of  course  this  is  all  right  to  tell  to  a  farmer  in  the- 
State  of  Michigan,  but  it  don't  do  to  tell  men  of  experience. 
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We  here  last  fall  got  up  two  nets  to  catch  bloaters  for  bait  and  we  got  in  those 
puddles,  30  and  35  fathoms  deep.  Those  nets,  when  we  raised  them,  were  as  thick 
with  flsh  so  that  they  looked  like  the  driven  snow.  Ck>me  to  examine  them,  00^  was 
whiteflsh.  The  consequence  was  we  took  the  nets  and  gave  them  away  on  the 
other  side  of  the  lake,  as  we  saw  we  were  going  to  destroy  what  we  were  making  a 
living  out  of.  It  is  a  shame  th&t  the  State  would  spend  money  today  to  plant  fish 
from  their  hatchery  and  next  day  have  them  destroyed.  Now  they  grow  up  to  be  a 
half  pound  weight  and  one  pound,  and  the  second  year  they  come  on  the  shocds  and 
around  the  beach  in  July  and  August  according  to  nature,  and  they  get  into  trap 
nets  and  are  caught  and  they  don't  amount  to  Anything.  It  takes  about  150  to  200 
in  count  to  make  a  hundred  pounds,  and  they  are  sold  for  the  price  of  barreils  and 
salt,  when  if  they  were  left  one  year  longer,  they  would  be  all  right  and  of  some 
benefit  to  our  community. 

Now  then  the  Honorable  Board  of  Fish  Commisedoners  should  look  this  matter 
over  careful  to  not  allow  any  trap  nets  in  the  waters  of  Lake  Michigan  not  less 
than  4  inch  mesh  when  tarred  and  in  use,  and  not  allow  any  gill  nets  to  be  set  In 
LcUice  Michigan  outside  of  one  mile  limit  from  the  land  of  any  less  than  4%  inch 
mesh  wlien  in  fishing  order.  This  would  increase  our  fisheries  SOOii  In  eac]i  year. 

As  to  short  season,  there  Is  no  sense  to  it,  as  we  have  got  to  get  the  spawn,  and 
there  is  not  many  whitefish  caught.  It  is  all  those  large  trout. 

I  have  seen  out  of  small  trap  nets  on  this  shore  where  one-half  of  the  catch 
would  go  in  the  gut  barrel,  as  they  were  too  small  to  handle. 

Now,  the  United  States,  and  all  our  states  should  go  together  and  protect  our 
lakes  in  regulating  our  meshes,  as  our  fishing  industry  is  a  great  benefit  to  the  rich 
and  poor.  They  should  make  districts  of  these  chains  of  lakes,  appoint  a  man  by  the 
state,  pay  him  his  salary  and  look  out  that  the  law. would  be  enforced.  Why  not 
protect  our  fisheries  as  well  as  our  game,  only  one  is  to  protect  the  poor,  the  other 
Is  sport  for  the  rich. 

Hoping  that  our  legislature  this  winter  will  see  to  it  to  get  good,  intelligent  men 
on  the  commission  that  have  some  experience  in  it— Mr.  Moore  that  takes  the  State 
statistics,  I  presume  you  know,  can  give  you  more  knowledge  and  information 
than  I  could  write  for  a  week,  because  he  has  a  great  deal  of  experience  among 
fishermen  and  knows  what  they  want.  Such  men  should  make  those  laws  and  not 
men  that  have  no  experience,  same  as  you  put  me  raising  geese  on  a  farm,  I  wouldn't 
know  anythdng  about  it. 

Any  further  information  that  I  can  give  you  that  may  be  of  any  benefit  to  you, 
will  do  so  at  leisure. 

Kind  regards, 

NEIL  GALLAGHER, 
8t,  James,  Mich. 

Fayette,  Mich.,  Dec.  11,  1896. 
Mr.  C.  H.  Mcwe,  Detroit,  Mich, : 

Deab  Sir— Yours  of  the  3rd  Inst,  just  at  hand,  and  in  reply  I  will  say  that  to  my 
knowledge  the  planting  of  the  whitefish  fry  in  Summer  Island  Passage  has  been  a 
benefit,  for  these  reasons.  During  the  last  four  or  five  years  there  has  not  been  but 
a  very  little  whitefish  caught,  and  this  season  they  have  been  scattered  all  over 
the  grounds,  and  we  have  caught  considerable  more  than  we  had  previously,  and  1 
believe  they  are  the  same  ones  that  were  planted  here  a  few  years  ago.  They  are 
decidedly  different  from  our  old  ones,  being  much  larger  and  a  different  shape. 

Hoping  this  will  meet  your  approval,  I  am  sincerely 

Yours, 

A.  BARTRAM. 


Chicago,   Feb,  13,  1897. 
B.  D.  Winegar,  Esq,,  Escanaba,  Mich,: 

Fbiend  Winegar— I  am  in  receipt  of  your  favor  of  the  12th  In  regard  to  fish  bill, 
for  which  I  thank  you.  I  do  not  know  what  the  bill  before  the  legislature  is,  but  1 
do  know  that  the  small  trout  and  whitefish  that  are  caught  during  the  fall  season 
should  be  stopped.  In  November,  December  and  right  up  to  the  present  time  even, 
we  are  getting  shipments  of  fresh  caught  trout  In  here  with  an  average  of  a  third 
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small  trout  that  do  not  weigh  a  quarter  of  a  pound  apiece.  /  This  Is  outrageous  and 
something  should  be  done  to  stop  it.  During  an  open  season  these  small  trout  we 
figure  are  caught  during  the  months  of  November,  December,  January  and  Feb- 
ruary. 

We  are  heartily  In  favor  of  a  close  season,  and  also  regulation  that  will  stop  the 
fishing  of  the  small  trout  and  whltefish,  as  well  as  a  law  to  punish  anybody  having 
in  their  possession  say  any  amount  from  15  pounds  up  of  these  small  fish,  no  matter 
where  they  get  them  from. 

Shall  get  a  copy  of  the  fish  bill  and  take  pleasure  in  writing  you  further,  but 
would  say  the  fishermen  have  written  us  on  the  subject  and  we  have  declined  to 
take  any  steps  In  regard  to  it.  We  have  spent  money  heretofore  and  accomplished 
nothing.  Now  we  will  sit  quietly  back  and  see  if  any  laws  are  passed  that  will  do 
any  good.  Some  laws  should  certainly  be  passed,  an4  we  would  rather  be  hurt  a 
little,  that  the  general  business  may  be  benefited  largely,  if  it  should  be  necessary. 

Again  thanking  you, 

I  remain  very  truly  yours, 

W.  V.  BOOTH. 


Mackinaw  City,  Mich.,  Dec,  6,  1896, 
Mr,  C,  H,  Moore,  Detroit,  Mich: 

Your  welcome  letter  of  5th  received  this  a.  m.  It  gives  me  pleasure  to  answer 
same  as  the  subject  you  present  is  one  of  great  moment  to  all  who  are  in  any  way 
Interested  in  catching  or  handling  whltefish.  The  nefarious  practice  of  some  of  our 
best  pound  net  fishermen  of  setting  small  mesh  nets  on  whitefish  grounds  with  the 
excuse  of  catching  herring,  and  then  taking  large  quantities  of  small  whitefish  that 
will  not  weigh  ^  pound  each,  dressing  and  salting  them,  and  selling  them  for  hei> 
ring,  bringing  a  price  hardly  sufficient  to  pay  their  help  for  caring  for  the  fish.  I  have 
seen  3,000  pounds  of  these  small  whitefish  that  you  could  not  find  a  dozen  fish  In 
the  lot  that  would  weigh  over  hk  pounds  each  taken  from  one  ground  in  St  Martin's 
Bay.  From  this  ground  In  1894  there  was  taken  5,300  lbs.  small  whitefish,  very  few 
herring  mixed  with  the  lot,  which  brought  the  fishermen  ^.28  net.  This  Is  but  a 
sample  of  the  fishing  that  is  done  all  over  the  lakes.  From  one  fishery  at  Point  An 
Sable,  I  have  seen  small  whitefish  mixed  with  herring,  and  have  taken  out  of  a 
package  eight  fish  that  weighed  one  pound  or  Just  two  ounces  each.  St  ]Siartin*s 
Bay  and  Point  Au  Sable  both  in  1883  yielded  good  fishing,  fair  catches  of  fair- 
sized  whitefish  being  taken  all  through  the  season,  but  the  greed  of  the  fishermen 
impelled  them  to  put  small  mesh  backs  in  their  nets  so  that  not  a  single  small  fish 
could  escape  to  grow  for  their  next  year's  fishing.  No  amount  of  talk  will  convince 
these  fishermen  that  they  are  working  against  their  own  interests.  They  say,  "If 
we  don't  catch  them,  our  neighbors  will." 

Since  the  good  catches  of  1893  in  St  Martin's  Bay  and  Point  Au  Sable  and  the 
robbing  of  the  waters  in  1894,  there  has  not  been  whitefish  enough  caught  on  these 
grounds  to  pay  for  setting  nets,  and  if  there  is  not  soon  some  stringent  legislation 
enacted  that  will  prohibit  the  taking  of  these  small  fish  that  are  practically  worth- 
less both  to  the  fishermen  and  consumer,  the  elegant  Mackinaw  whitefish  known 
the  world  over,  will  be  a  thing  of  the  past. 

Had  it  not  been  for  the  good  work  done  by  our  Fish  Commission  in  planting 
whitefish  fry,  I  feel  certain  that  the  waters  hereabouts  would  have  been  depleted 
ere  this.  But  the  planting  of  young  whitefish  is  practically  useless  unless  some 
method  is  adopted  to  protect  the  fish  until  they  attain  a  marketable  size.  In  my 
opinion  the  best  way  possible  to  protect  these  fish  is  to  enact  laws  prohibiting  the 
use  of  nets  on  whitefish  grounds  of  a  less  size  than  3V^  inch  mesh  and  4  inch 
would  be  a  great  deal  better.  It  would  cause  a  great  deal  of  trouble  no  doubt 
to  the  fishermen  and  incur  quite  a  large  expense,  but  there  is  not  one  of  them  who 
would  not  feel  the  benefits  in  a  few  years'  time,  as  the  whitefish  would  certainly 
increase  in  numbers  and  in  size.  The  trouble  of  most  of  the  nets  now  in  use  is 
this,  they  were  made  at  the  factory  3%  inch  mesh;  now,  after  these  nets  are  made 
up  and  soaked  in  coal  tar,  as  all  pound  nets  are,  the  mesh  will  not  measure  over  3^ 
inches,  and  the  second  time  they  are  tarred  It  will  bring  them  nearer  3  inches,  and 
the  whitefish  that  will  escape  from  one  of  these  nets  tarred  the  second  time  must 
be  very  small. 
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I  hare  talked  with  a  number  of  our  larger  fishermen  owning  rigs  of  their  own, 
and  they  all  express  views  similar  to  above,  that  if  such  laws  were  enacted  and 
enforced  It  would  be  a  good  thing  for  all  concerned,  but  whon  one  is  allowed  the 
privilege  of  small  mesh  nets,  the  others  feel  it  their  duty  to  use  the  same.  It  cer- 
taindy  would  be  a  great  boon  to  the  fishermen,  fish  dealei-s  and' consimiers  if  the 
slaughter  of  small  whitefish  could  be  stopped,  and  I  feel  very  confident  that  it 
would  not  be  but  a  very  few  years  before  we  would  all  see  good  results  of  planting 
whitefish.  The  only  reason  In  the  world  we  do  not  see  good  results  at  present  Is 
because  the  young  fish  are  caught  and  dumped  in  with  herring,  no  one  Icnows  how 
many,  as  they  are  never  sorted  over,  and  are  all  sold  for  herring,  that  is  fish  under 
%  lb.  weight  I  am  very  sorry  we  haven't  a  paclsage  of  those  small  fish  to  send  you, 
as  I  would  Uke  to  have  you  see  them  for  yourself,  and  to  show  to  other  members 
of  the  Commission. 

I  am,  yours  truly, 

W.  B.  ROBINSON. 
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Whitefiah  Plants,  1895,  from  Detroit  Houae. 


Name  of  waters. 
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Lake  Huron 

Where  deposited. 


Pain's  Dock,  Belle  Isle 

East  Point,  Belle  Isle 

Grassy  Island 

WiUis^  Fishery,  Belle  Isle.. 

Grassy  Island 

Willis'  Fishery.  Belle  Isle.. 


East  Point,  Belle  Isle 

Grassy  Island 

Willis'  Fishery,  Belle  Isle 

ICnskrat  Point 

WiUis*  Fishery,  Belle  Isle  .... 
Off  upper  end  of  Belle  Island. 


N.  W.  Side  of  Peche  Island 

Grassy  Island 

Off  Peohe  Island 

One  mile  above  East  Point,  Belle  Isle 

East  Point,  Belle  Isle : 

East  Point,  Belle  Isle 

East  Point,  Belle  Isle 


Frankfort,  8  miles  northwest 

Frankfort,  8  miles  west 

Ludington,  5  miles  southwest 

Grand  Hayen 

Monroe,  8  miles  northeast  of  month  of  Raisin  Riyer. 

Monroe,  near  Stony  Point 

Monroe,  near  Stony  Point 


GroBse  Point,  }i  mile  north  of  Light  Ship.. 
Grosse  Point,  l^  mile  north  of  Light  Ship. 

Two  miles  north  of  Dummy  Light 

Bois  Blano  Island 

Three  miles  south  of  East  Tawas 
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Number. 


100,000 
7,500,000 
3,500,000 
7,000,000 
8,500,000 
8,500,000 

3,500,000 
3,500,000 
8,500,000 
8,600,000 
8.500,000 
3;500,000 

3,500,000 

8,500,000 

8,500,000 

8,500,000 

800,000 

270,000 

270,000 

2,000,000 
2,000,000 
2,000,000 
2,000,000 
8,000,000 
3,000,000 
8,000,000 

4,000,000 
3,500.000 
4.000,000 
2.000,000 
8,000,000 


ToUl 


98,500,000 


Whitefish  Plants,  1895,  from  Charlevoix  House. 


Name  of  waters. 


Lake  Michinn 
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Big  Traverse  bay ... 
Pine  lake. 

— 

Where  deposited. 


Seven  miles  west  of  Charlevoix 

Eight  miles  southwest  of  Charlevoix 

Five  miles  north  by  west  off  Fox  Island. 

Northwest  of  Cat  Head  Point 

Off  Fisherman's  Island 


Between  Fisherman's  Island  and  Norwood,  8  miles 

from  shore... 

Off  Middle  Village 

Three  miles  west  of  Norwood 

Off  Cross  Village 


Eight  miles  southwest  from  Charlevoix 

Mouth  of  Little  Traverse  Bajr 

Five  miles  north  of  Charlevoix 

On  Fisheriiiao's  Beef,  10  miles  northwest  of  Charle- 
voix  


On  reef  12  miles  west  of  Charlevoix 

Manistee 

Three  miles  north  of  Charlevoix 

Old  Mission  Point 

Charlevoix 


Date. 


April  6.. 
•*  7.. 
"  11. 
"  15. 
"     15. 
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1»-., 
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20... 
23... 
25  .. 
19... 
25... 


Number. 


1,000,000 
2,000.000 
2,000,000 
2,000,000 
2,000,000 


2,000,000 
1,000,000 
2,000,000 
2,000,000 

2,000,000 
2,000,OU) 
2,000,000 

2,000,000 

2,000,000 
2,000,000 
1,000,000 
2,000,000 
1,000,000 


TotaL. 


33,000,000 
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Whitefiih  Plants,  i895,  from  8auU  8te.  Marie, 


Namo  of  waters. 


Hay  lake. 

Lake  Superior. 
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Where  deposited. 


Hay  Lake. 
M«rqaette 
Mission ... 

Detour 

Detonr 


Manistiqne 

WliiteflshBay.. 
ISscanaba 
Wbiteflsh  Point 
Whitefish  Point 


L*Anse 

Manistiqne  .. 

Rt.  Iffoaoe 

Hay  Liake 


Date. 


April  25 
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Number. 


1.200,000 
2,000,000 
1,200,000 
2,000,000 
2,000,000 

2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 

1,700,000 
1,500,000 
1,500,000 
2,000,000 


25,100,000 


RECAPITULATION. 

From  Detroit  station _ 93,500,000 

•     ••     CharleToiz  station  - .  82,000,000 

•'     Saoit  Ste.  Marie  sUtion 25,100,000 

Total 150,600,000 


Whitefish  PlaniSj  1896,  from  Detroit  House, 


Name  of  waters. 


Detroit  riTer. 
ti         t. 
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Lake  Mioliigan... 


Detroit  riTer. 
t< 
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Lake  St  CUir. 
Lake  Huron  .. 
Lake  St  Clair 


Detroit  riTer. 
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Lake  Michigan 

Detroit  riTer •. 
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Detroit  riTer... 

Lakel£rie 

LaJce  Micburan 
Detroit  river... 
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Where  deposited. 


Belle  Ii^Ie.. 
B«Ue  Isle.. 
Belie  Isle.. 
Luclington. 


Gras>y  Icland. 

Belie  l«le 

(irostte  Point.. 
Bftst  Tawas... 
Light  Ship 


Belle  Isle 

Belle  Isle 

BAlie  Is  e 

Near  Peohe  Island. 

e 

Manistee 

Belle  Inle 

Flirt  Wayne 

Frankfort.. 


Lightship 

Above  ^eohe  Island. 
Abnye  Peche  Island. 
Lightship 


Belle  Isle 

Monroe 

Grand  HaTen. 

BHllelsle 

Belle  Iitle 
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"  19 
"  20 
"  21 
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Number. 


1,440,000 
300,000 
750,000 

2,000,000 

2,510.000 
2,510,000 
2,610,000 
2,000,000 
8,000,000 

3,000,000 
8,500,000 
2,550,000 
3,50J,000 

2,000,000 
3.000,000 
3,000.000 
2,000,000 

3,000,000 
3.000,000 
3,000.000 
3,000,000 

3,000,000 
2,000,000 
2,000,000 
4,9^0,000 
2,430,000 


66,040,000 
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Whitefith  Plants,  1896,- f rani  Charlevoix  Statum. 


Name  of  waters. 


Lake  Michigan 

41  l( 


it 


Little  Travene  bay. 
Lake  Michigan 


44 

44 


44 
44 

4( 
44 


Crjrstallake  ... 
Lake  Michigan 


44 

11 


44 


tt 
44 


Pine  lake 


TotaL. 


Where  deposited. 


CharleToix. 
OharleToix. 
Charlevoix. 
CharleToix. 
CharleToix. 


CharleToix 

Middle  Village 

CharleToix 

Fox  Island 

Fox  Island 


Charlevoix 

Charlevoix 

Charlttvoix 

Beaver  Harbor 
Charlevoix 


Date. 

Number. 

April  7 

2.136,000 

*•     8 

2,136,000 

"     9 

2,186,000 

"     10  .... 

2,136,000 

"      11  .... 

2,186,000 

"      12  .... 

2,186,000 

'*      18.... 

2,136,000 

"      U .... 

2,186,000 

•*      16.... 

2,186,000 

"      17  .... 

2,186,000 

"     21  .... 

2,136,000 

"     28  .... 

1,200,000 

"      24 .... 

936,000 

*•     25 

986,000 

"     26  .... 

986,000 

"      27  .... 

986,000 

"     28  .... 

1,021,400 

29,461,400 

Whiteflsh  PktnU,  1396,  fr&m  Sault  Ste.  Marie  Station, 


Name  of  waters. 


Sault  Rapids ... 

Whiteflshbay.. 
Lake  Michigan 
Hay  lake 


Straits  of  Mackinaw 

41  44  44 


44 
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44 
44 
44 
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44 
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44 
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44 
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TotoL. 


Where  deposited. 


Sault  Ste.  Marie 

WhiteflshBay... 

Detour 

Hay  Lake 


St.  Ignaoe 

Indian  Mission 
Manistique  .... 
Marquette 


Manistique 
Corinne..... 
Esoanaba  .. 


Date. 


jAprUlSto) 
f  May  18  ..y 
April  24..-. 

27.... 

28.... 


May  7. 


A^rilYl 


29... 


Mays. 
**    4. 

"    18 


Number. 


9,500,000 

1,000,000 
2,000,000 
1,000,000 

1,500,000 
2,000,000 
2,000,000 
2,000,000 

2,000,000 
1,180,000 
2,000,000 


26,180,000 


RECAPITULATION. 

From  Detroit  station 66,040,000 

"     Charlevoix  station 29,461,400 

"     Sault  Ste.  Marie  sUtion 26,190,000 

Total w 121,681,400 
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Lake  Trout  Plants^  1895. 


Gonnty  snd  name  of  waters. 

Aloona: 

Hubbard  lake 

Clear  lake 

Antrim: 

Intermediate  lake 

Toreh  lake 

Central  lake 

Baracra: 
Kinff*s  Head  lake 

Barry: 
Pine  lake 

Benaie: 
Crystal  lake 

Crab  lake 

Cass: 
Diamond  lake 

Cheboygan : 
Domrlass  lake 

Chippewa : 

Trout  lake. 

Lake  Huron 

Clare: 

Town  Line  lake 

Crooked  Uke. 

£mmet: 

Carp  lake. 

Bear  lake 

Cleneeee: 

Ltoug  lake 

Byron  lake 

Lotts  lake 

Gouoy  lake 

Gogebic: 

Thousand  Islands 

Island  lake 

Orand  TraTerse : 

£lk  lake 

surer  lake 

Hoffsbaok  lake 

Lake  Brewster 

Houchton ': 

Lake  on  See.  17 

Lake  Anne 

loeeo: 

Qoodar  lake 

Loon  lake 

Isabella: 

Lestrange  lake 

Coldwater  lake. 

Jackson: 
Pleasant  lake 

10 


Township. 


Alcona 

Haynes — 

ScTeral 

Central  Lake 

Covington 

Prairierille 

Bensonia  and  Crystal 

Lake. 

Almira 

La  Orange  and  others 

Monroe 

II 

Trout  Lake 

Off  Drummond*8  Isl*d 

Hayes _. 

Surrey 

Carp  Lake 

Bear  Creek  and  oth*rs 

Burton^ 

Fenton^ 

it 

Forest."rir""iiiriri 

41N.,41W 

44Nm40W 

Several 

Oarfleld  and  Blair.. 
Mayfield 

Duncan 

Franklin 

Thompson. 

PlainAeld 

Lincoln 

Nottawa 

Henrietta 


Depositor. 


John  Ellsworth 

Wm.  Reynolds 

J.  K.  Y.  Agnew 

O.  P.  Barker..r"ri 

N.  S.  Pennock. 

Ed.  J.  Anderson 

L.  T.  Van  Winkle. . 
FxedD.CurtLi 

James  M.  Shepard. 

W.  B.  Ford 

W.  B.  Stimson 

N.  A.  Smith  A.  Son. 
John  Frook 

Geo.  M.  Brown. 

tt  u 

J.  D.  Bawdon 

W.  B  Stimson 

James  D.  Johnson. 

Anson  Shotwell 

C.L.  Turner.. 

Hiram  Jones 

Bent  Bros 

L.  L.  Lydell 

George  Simpson . . . 

FredD.  Curtis 

C.  E.  Brewster 

George  H.  Hausar . 
Lawrence  Corrigan 

J.T.Guilford 

Warren  S.  Hodges. 

BirtonL  Gee 

Robert  Hy  slop 

A.  W.  Sazton. 


Date. 


AprU2 

"     2 

May  28 

*•    2L 

March  20 

May  10 

February  25 

March  18 

"      20...- 

"       26... 

May  2 

"    16 

April  26..... 
May  2. 

Aiprill 

March  28 ... 
"     28... 

April  5 

"     5- 

March  8 

"      9.... 

April  27 

^*     27..... 

March  20 

May  6. 

April  26..... 
^'     12...- 

May  9. 

"     10. 

Aipril  2 

"      15 

"       1 

"      19 


Number. 


50,000 
15,000 


20,000 
20,000 
25,000 


15,000 
20,000 


25,000 
15,000 


25,000 


20,000 
40,000 


10,000 
10,000 


15,000 
26,000 


15,000 
80,000 


10,000 
10,000 
25,000 
15,000 


8,000 
10,000 


50,000 
20,000 
10,000 
10,000 


10,000 
9,000 


15,000 
20,000 


10,000 
25,000 


16,000 


74 


TWELFTH  REPORT-STATE  FISHERIES. 


Ldke  Trout  PlantSj  1895, — Concluded. 


€k>aDty  and  name  of  waters. 


KalamasMX) : 

GnUJako 

Rawaon  or  Barton  lake. 
Paw  Paw  lake 


Wood's  lake. 


Lake: 
Star  lake . 
Twin  lake 


Lapeer: 
Skinner  lake 
Dipper  lake . 


Leelanau: 
Dayii  lake. 
Glen  lake.. 


Livinirston : 
Lonff  lake. 


Mackinac : 
BreToort  lake 


Marquette : 
Witch  Uke. 
Sawyer  lake 


Witch  lake 

Long  or  Iron  Mountain  lake. 


Mason: 
Qxuxn  lake  .. 
Lincoln  lake 
Round  lake.. 


Mecosta : 
Clear  lake 


Montcalm: 
Crystal  lake... 
Baldwin  lake.. 
Whitefish  lake 
Edward's  lake. 


Newayffo : 
Brill's  lake... 
Fremont  lake. 

Hess  lake 

(Crystal  lake.. 
Babtistlake.. 


Oakland : 
Orchard  lake... 
Lake  Elizabeth 
Long  lake 


Ontonagon : 
Minnesota,     National 

deamf  r  dams. 

Lake  Gogebic 


and 


Otsego : 
('alkins  lake. 


St.  Joseph: 
Clear  lake. 
Corey  lake. 


Van  Buren : 
Eagle  lake 
Mud  lake .. 


Total 


Township. 


Boss  and  others 

Schoolcraft 

Texas     and    Prairie 

Ronde 

Kalamaaoo 


Lake... 
Webber. 


Oregon... 
Deerfield 


Kasson _ 

Glen  Arbor  and  otiiers 


Gtonoa 


Breyoort 


44,  45  and  30. 

44,  45  and  90. 
44,  45  and  80. 
44,  46  and  30. 


Free  Soil  &  Sherman. 

Lincoln 

Sherman 


Colfax  «. 


CrysUl. 
Eureka. 
Pierson. 
Home ._ 


Croton ... 
Sheridan , 
Garfield.. 
Sherman , 
Ensley . . . 


W.  Bloomfleld 

Waterford 

Bloomfleld    and   W. 
Bloomfleld 


50  N.,  89  W.. 
Ontonagon. 


Charlton 


Fabius 


Depositor. 


J.  T.  Upjohn.. 
John  B.  Pabst 


Albert  Newkirk. 
Theo.  P.  Bailey. 


Wm.  H.  Baldwin,  Jr. 
It  II         (I 


Hiram  Jones... 
Andrew  Brown. 


T.  J  Newman. 
D.  H.  Day 


ii 


Paw  Paw. 
Antwerp.. 


J  W  Lawson. 


M.  F.  Mulcrume 


H.  Armstrong. 


II 


II 
11 


Geo.  A.  Newett. 


Wm.  H.  Baldwin,  Jr. 


II 


I* 


It 


Geo.  M.  Brown. 


Geo.  A.  Roof. 


De  Young  &  Worden. 

T.I.  Phelps 

C.  W.  Hartt 

W.  R.  Jones 


Geo  King 

T.  P.  Hopper 

Edwin  O.  Shaw. 
J.  Mayo 

Thomas  Oliver.. 


Forests.  Campbell. 
E.W.Abbott. 


T.  D.  Seely. 


Benjamin  Jeffs 
E.  Vliett 


O.  H.  Carpenter. 


Date. 


March  25. 
April  9... 


February  26. 
25. 


Mai«h  15 


It 

15 

II 

April  9 

9 

Maroh  18 

"      18 

February  20. 


II 

27 

II 

27 

II 

27 

May  10 

It 

18 

It 

15 

It 

18 

February  19. 


March  12.... 

February  20. 

28. 

AprU29 


It 


23 

May  14 

"   14- :. 

"     14 

October  5  &  7. 


March  8.. 
"     8.. 

April  5... 


May  9. 
"    17. 


It 


3. 


H.  H.  Whipple. 
Ad.  M.  Shaffer . 


F.  W.  Thomas 
C.  F.  Dey 


Mansh  4. 


It 


April  10... 
Maroh  26. 


Number. 


25,000 
10,000 

10,000 
25,000 


20,000 
10,000 


10,000 
10,000 


10,000 
20,000 


10,000 
10,000 


15,000 

10,000 
15,000 
10,000 


10,000 
10,000 
10,000 


10,000 


20,000 
20,000 
25,000 
25,000 


10,000 
15,000 
20,000 
10,000 
2,050 


20,000 
20,000 

25,000 


6.O00 
50,000 


20,000 


25,000 
35,000 


25,000 
10,000 


1,310,060 


TWELFTH  REPORT— STATE  FISHERIES. 


75 


Lake  Trout  PkmU,  1896. 


County  and  nanw  of  water*. 

Antrim: 

fiower^slake... 

WilBon  lake 

St.  Clair  lake 

Banwago  lake 

Kinff'siake 

ShoIeBlake 

Barry: 
Warren  Hnll  lake 

Berrien : 
Paw  Paw  lake. 

Caas: 

Mnd  lake 

Chrietian  lake ) 

Juno  lake. _ ) 

Painter  lake 

Charlevoix : 
Lake  Michigan 

i»  it 

Chippewa : 

Detour  paesage 

EBpanore  lake. — 

Lake  Superior 

Whitefishbay 

Sault  river. 

Clare: 

Weet  lake 

Middle  lake 

Clinton: 
Bound  lake 

Crawford : 

K.  P.  lake 

Shoepaek  lake 

Emmet: 
Crooked  lake 

Qeneoee: 
Long  lake 

Gogebic: 
Lake  Ctogebic 

Orand  Traverre : 
SilTor  lake 

Houghton : 
Misery  lake 

Isabella : 
Coldwater  lake< 

Kalamaaoo: 

Asylum  lake 

Hogsett  lake 

GuU  lake 

White*8lake 


Township. 


Banks 


&CentrULake 
&£cho 


Baltimore. 


Watervliet  and  Cole- 
man..  


Calvin 

Ontwa 

Calvin  &  Jefferscm. 


Off  Charlevoix. 
•»  it 


\ 


t( 


tt 


Detonr 

Drummond 

Whiteflsh  Point, 
ti  It 

Sault  Ste.  Marie 


Grant .. 
Hatton. 


Victor. 


Maple  Forest 
28N.,1W 


Little  Traverse 


Fenton 


Ontonagon  Sc  Gogebic 


Garfield 


Adams. 


Nottaway 


Kalamazoo. 


k. 


Kearney    and  Kala- 

maaoo 

Kalamazoo 


Depositor. 


C.  8.  Campbell 


t( 
it 

ti 

kt 


A.  J.  Houghtalin.. 


Geo.  F.  CoUett. 


L  B.  Wright 

Manning  Rogers. 


Mich.  Fi»h  Com 

It        It       tt 


It 


It 


Ik       It 


tt       tt 


Chase  S  Osborne. 
Mich.  Fish  Com  .. 


tt 
It 


II       It 
It       It 


O.  S.  Derby. 

It        tt 


J.  C  Shaver. 


George  T.  Owen. 
Ed.  0*Brien 


Thos.  F.  Austin. 


J.  W.  McCuUom 


L.  L.  Wright. 


Frank  Frederick. 
George  Simpson . 


Lawrence  Corrigan. 


Robert  Hyslop. 


Herman  Ostrander 
P.  C.  Pursel 


C.  E.  Foote. 
It         It 


Date. 


February  27 

27 

"         27 

"         27 

27 

27 

"         13 

5 

6 
March  3 

AprUl 

"     3 

"      7 

May  i 

"     i 

"     4 

"      4 

"      4 

March  17... 
"       17... 

February  21 

March  10... 
"       10... 

5... 

February  21 

May  16 

March  13.... 
February  27. 

May  12 

March  10.... 

February  10 
March  3 

AprUlS 

^'     15 , 


Number. 


25,000 
25,000 
25,000 
25,000 
25,000 
25,000 


25,000 

10,000 

10,000 
20,000 


250,000 
250,000 
250,000 


1F0,000 

25,000 

150,000 

122,000 

2,000 


20,000 
20,000 


25,000 


25.000 
25,000 


25,000 

25,000 

25,000 

25,000 
25,000. 

25,000 

25,000 


10,000 
10,000 

25,000 
10,000 
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Lake  Trout  Plants^  i89^.— Conoluded. 


County  and  nAme  of  waters. 


Lapeer: 

Miller  lake 

Palmerlee  lake. . . 

Otter  lake 

Powderhom  lake. 

Parke  lake 

North  lake 


Leelanau : 
Glen  lake . 

Lenawee : 
Sand  lake 


Deyil*8  lake 

ICaeon: 
Round  lake . 

Montcalm 
Hemi 


lake 


Hemingway  imsh 
Whit^shlake.. 

MuBkeffon : 
Bic  Blue  lake. 


Newaygo : 
Bill  lake. 


Oakland: 
Mace  Day  lake 
Lotus  lake 


Ontonaspn: 
LakeQogebic, 

Otiego: 
Biff  lake 


St-  Joseph : 
Pleasant  lake . 

Corey  lake 

Crosman  lake . 
Kllnger's  lake. 


Total 


Township. 


Deerfield. 
Lapeer... 


Marathon , 


ti 


Olen  Arbor  and  others 


Franklin   and   Cam- 
bridge  

Rollin  andWoodstook 


Sheridan 


Day  . 

Pierson. 


Blue  Lake.^. 


Croton 


Waterford. 


Ontonagon. 


Chester. 


Fabius 


»t 


Sherman 

White  Pigeon. 


Depositor. 


WiUJ.TlU 

Chauncy  Tibbetta.. 


J.  C.  Mason. 
I.  M.  Wisher. 


D.  H.  Day. 


J.  J.  Putnam  A  Sons. 
Geo.  B.  BeardsoU. 


C.  O.  Holmes. 


E.  S.  Stebbins. 
C  W.  CLartt... 


E.  D.  Magoon. 


George  King 


A.  W.  Blain 


J.  M.  Whitman.. 


A.  A.  Crane. 


H.  H.  Whipple. 

J.  H.  Hahn 

John  McKerlie. 


ti 


i( 


Date. 


February  18. 
18. 


t( 


*i 


•t 


18.. 
IS- 
IS.. 


March   3. 
8. 


It 


»( 


20. 


February  15. 
March  &.... 


February  22.. 


Match  17. 


February  21. 


May  15. 


March  6. 


February  6. 

6. 

March  26... 


t« 


Number. 


s.ooo 

10,000 
50,000 
25,000 

25,000 


25,000 
25,000 


25,000 


25,000 
25,000 


25,000 
25,000 

26,000 

75,000 
25,000 


25,000 
25,000 
15,000 
85,000 


2,2M,000 
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Brook  Trout  Plants,  1895, 


County  and  name  of  waters. 


Alcona: 

Black  riTOr... 

Mill  enek  ... 

Stony  creek .. 

Baclras  creek 

Elm  stream  .. 

Indian  rlTer.. 

West  Branch . 
'Dnral  creek.. 


Allegan: 

Georfe*8  creek 

Doa<r8  creek 

Clifford  creek 

Sink  brook 

Bear  creek 

MiU  creek 

Sand  creek 

Spectacle  brook 

Indian  stream . 

Cold  Stream  creek . 

SilTor  creek 

Adsit  creek 

Franklin  creek 

White's  creek 

Adsit  creek 

Bnttor  creek 

Spring  Qrore  creek 
Town  JLine  creek... 


Alnena: 
Crowell  creek 
Morse  creek.. 
Gnrkey  creek  . 


Antrim: 

Wilson  creek  -. 

Dryer  creek ._ 

Dick  creek. 

Wood  creek 

Boss  creek 

Crampton  creek 

Wittse  creek 

Bnrdeek  creek 

Mohnmean  creek 

Cedar  river  and  branches. 

Cold  creek 

Cedar  river 

Cold  creek 

Spencer  creek 


\ 


Arenac  county : 
Branch  of  the  Au  Gres  river. 


Barry: 

Britten  creek 

Polly  creek... 

Stanley  creek 

West  or  Kenny  creek  ... 

Kada  creek... 

Cherry  creek 

Bntler*8  creek 

Lane's  creek , 

Bentlev's  creek 

FaUer  Drook 

Mantf ham  creek 

KeUey  or  Spence  brook. 

Biff  Spring  Drook 

Hill  creek 

Mitehell  creek. 

Leonard^  creek 


•    Township. 


Haines 

Harrisville 

Haines 

26N.,8B.._ 

Harrisville 

26N.,8E I 

Mikado ! 

Trowbridge 

Heath 

Trowbridge.. 

Heath 

Monterey  and  Heath 

Monterey 

Pine  Plains 

Monterey 

WayUnd: 

Otsego 

Gnn  Plains 

Watson 

Alamo  and  Otsego ... 

Gun  Plains 

Watson 

Oteego  &  Gnn  Plains, 

Otsego 

Pine  Plains 

Ossineke 

Sanborn 

Banks 

It 

Central  Lake 

Kearney  and  Custer.. 
i»        It        It 

Kearney , 

Helena 

Turner 

Barry 

It 

Hastings 

Rutland 

ti 

Hastings.. 

It 

Rutland 

11 

Carlton I 

Baltimore 

11 

Barry  _. 

Hastings , 

Irving 

ti 


Depositor. 


James  E.  Henderson 

L.  A.  Colwell 

Addison  Silverthom. 
A.  Backus,  Jr. 

H.  W.  Lyman 

A.  Backus,  Jr 

C.  W.Luce 

EdwyC.Reid 

It  it 

tt  II 

II  II    *       *""' 

ti  I'-yjy' 

II       II 

II       It  '    ----• 

It       ti  "'    *"" 

John  A.  Turner 

Buchanan  R.  Jones.. 

C.D.Stewart 

FredTubbs 

II       11 

Conrad  Bros.' 

H.  D.  Mills 

John  N.  Perkins 

John  D.  Woobeck.... 
Lafayette  Stuch 

W.E.  Wright 

W.  F.  Haskin 

Jeff.  Bearrs 

It        .1 

II        II 

II  14 

C.  £.  Ramsey , 

O.W.  Kibby 

It  II 

Arthur  Watkins 

Main&  Sanford 

George  Lewis 

Calvin  Stenton 

ii  11 

Luke  Waters 

Sidney  A.  Crowell... 

II  it 

II  11 

ti  11 

II  tt 

II  It 

KipSiUbee .V. 

W.  H.  Spence 

It  I. 

JettLette....IIIIir. 

Jacob  H.  Neiss 

II  ti 

Luther  S.  Hills'II III 


Date. 


A^rU2 

"      2 
"     2 

««     2 

"      2 
"     2 


February  25. 
"         25. 


ti 
II 


ti 
II 


II 

It 


25. 
25. 
25. 
25. 
25. 
25. 


March  25... 

"      25..... 

"      25-... 

"      25..... 

"      25..... 

"      25..._. 

"      25_.., 

"      25..... 

'*      25-... 
February  25. 


AprU2.. 
"     2.. 

March  20. 
"      20. 

»•      20 

"      20. 


It 


20 


•*      20 
•*      20 

••      20 

"      20 

April  2.. 


February  14. 
14. 


II 
tt 
11 

it 
It 

tt 
II 
It 
It 
II 
It 
tt 
It 


14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 


Number. 


2,000 
5,000 
5,000 
4,000 

2,500 

2,000 
8,000 


2,500 
5,000 
2,600 
2,500 
5,000 
2,500 
2,500 
2,500 
1,000 
2,000 
2,500 
2,000 
8,000 
2,000 
5,000 
2,000 
2,000 
5,000 


8,000 
5,000 

1,000 
1,000 

3,000 

2,500 

8,000 

12,000 
2,500 

5,000 

5,000 

5,000 


2,000 
1,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
1,000 
2.000 
6,000 
1,000 
2,500 
2,000 
1,000 
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Brook  Trout  Plants,  1896, — Continued. 


County  and  name  of  waters. 


BhTTV— Continued  : 

Fall  creek , 

Ingram  creek.. , 

Horn  creek 

Fisher^s  creek 

Priohard  brook  ._ 

Tamarack  creek , 

Stream  on  Sees.  83  and  28 

Stream  on  Sec.  15 

Pratt  creek 

Not  named , 

Orr  creek. 

Mill  creek , 

Haney  creek , 

Stream  on  Sec.  24 

Stream  on  Sec.  38 

Erb  creek 

Stream  on  Sec.  6 

Linnington  creek 

Stream  on  Sec.  84 

High  Bank  creek 

Glass  creek ^. 

Silver  creek _ 

Olass  creek. ,_ 

Stream  on  Sec  31 

Quaker  brook 

KlUs  brook 

Salisbury  creek 

Griffin  creek 

Kenfleld  creek 

Heney,  branch  of  West  creek. 


Baraga : 
Slate  riyer 
Pine  creek . 
Carp  river. 


Benzie : 

Herring  creek 

Cold  Spring  creek  . 

Eden  Branch 

Cedar  creek 

Little  Betsey  river. 

Crystal  creek 

Big  Betsey  river 

Little  Betsey  river . 


II 


Clay  Creek. 


Berrien: 
Tributary  to  Hiekory  creek 

Zearing's  creek 

Spring  creek 

Warren*s  creek 

Jeffries  creek 

Kinnies  creek 

Estes  brook 

Day  brook 

Brandywine  creek 


Lemon  creek 


Branch : 

Riley*s  creek ^ 

Walter^s  Spring  brook.. 
Porter*s  Spring  brook  . . 

Stream  on  Sec.  2 

Shinneman^s  creek 

('rooked  creek 

Noble  creek 

Stream  on  Sees.  1  and  2. 
Vincents*  brook 


Calhoun : 

Pine  creek 

Alder  creek  ... 
Harsh  creek... 
Sanders*  creek 


Township. 


Hastings ... 

Irving 

Johnstown 
Baltimore.. 

Hastings... 
Rutland 


Hastings 

Rutland.  J"  Iini'irl 

Irving.. 

Carlton 

Rutland.. 


ii 


Hastings 

Johnstown 

Rutland 

Carlton 

Baltimore 

Rutland _. 

Yankee  Springs. 

Irving 

Burlington 

Maple  Grove 

Assyria 

OrangeviUe 

Rutland 

Hastiui 
Rutlan 


S 


Avon ... 
Baraga. 


ti 


Blaine 

Benzonia. 

Weldon  .. 
Benzonia . 

Colfax  «.. 


»t 


Inland  &  Homestead. 

Lincoln  A  Royalton.. 

Galien 

Three  Oaks 

Chickaming 

Galien 

Three  Oaks 

Buchanan.. 

NUes 


II 


Oronoko 


Sherwood . 
California. 


4. 


Kinderhook. 

Bate  via 

Kinderhook. 

Noble 

Kinderhook. 
Girard 


Athens  &  LeRoy 

Burlington  &  Newton 
Burlington 


Depositor. 


W.D.Hayes 

John  Kurtz , 

Charles  Pritchard 


ti 


II 


Peter  Coekbum. 
ThoB.  B.  Waters 

A.  J.  Sponable .. 

II  .1 


J.  M.  MoElwain. 
it  «t 


11 


II 

II 


F.  H.  Barlow. 


I. 


II 


Edmund  Schuneman. 

Francis  Stanton 

J.  H.  Linnington 

R.  K.  Ghrant 

Isaac  Powell 

E.  G.  Holbrook 

Luther  S.  Hills 

Ii  II 

Edgar  Fisher 

Taylor  Walker 

P.K.Jewell 

EU  Nichols 

P-T.Col^pove 


it 


N.  S.  Pennock. 
it  ti 


It 


It 


A.  O.  Wheeler 

L.T.  Van  Winkle.. 


Date. 


February  14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14-. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 


I* 
tt 
ti 
It 
«i 
it 
It 
II 
II 
it 
ti 
ti 
II 
It 
It 

it 

41 

Ii 
l« 
II 
It 
I. 
tt 
tt 

14 
*l 
It 

It 


May  24 
it    24 

••    24 


C.  Stein 
it      II 


A.  C.Wilkinson...' 

W.  Cherryman 

J.  K.  V.  Agnew 


J.  H  Hatch 

D.  F.  Bommerscheim 


It 

Ii 


44 

tt 


Lyanges  Jeffries 

D.  F.  Bommerscheim 

L.  L.  Redden 

Lewis  H.  Beeson 

Geo.  W.  Dougan 

Geo.  Whitman 


W.  H.  Hubbard.... 

M.G.Clarke 

Ed.  J.  Allen 

Albert  A.  Dorranoe 

Henry  H.  Barlow 

C.  D.  Warner 


14 


44 


L.  M.  Wing 


W.  H.  Hubbard 

Zachariah  Little ... 
Cyrenius  B.  Knight. 
Edson  Treadwell ... 


AprU17. 
March  18 


tt 

41 

44 

4i 
41 


18, 

18. 

20 

20. 
20 


February  26. 
26, 
26. 
26. 


44 
44 
44 
14 
it 

14 

It 

44 
II 


26. 

26. 

26. 
26. 
26. 


May  5 

February  28. 

28. 

28. 

28. 

28. 

28. 

28. 

28. 


March  5 
"  5 
"  5 
"      5 


Number. 


3.000 
2,000 
1,000 
1,000 
2,000 
1,500 
2,000 
2,000 
2,500 
1,500 
2,500 
1,500 
2,000 
2,000 
2,000 
2,000 
1,000 
1,000 
1,000 
5,000 
2,500 
1,000 
3,000 
1,500 
5,000 
2,500 
5,000 
3,000 
3,000 
3,000 


5,000 
5,000 
5,000 


5,000 

5,000 

4,000 
2,000 

7,500 

7,S00 
8,000 


2,000 
2,000 
2,000 
2,O00 
2,000 
2,000 

1,000 

2.SO0 
2,S00 
5,000 


3,O00 
1,000 
liOOO 
1,000 
2,000 
3,000 
3,000 
1,000 
1,000 


2,500 
2,500 
2,500 
2.000 
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Brook  Trout  Plants,  16^.— CoNTocnxD. 


County  and  nanae  of  waters. 


Cklhoun— Continued : 

Wormley*!  oreek 

Enoi  brook 

Knifirht*8  oreek 

Tamarack  oreek 

Loomis  creek 

Pigeon  creek. 

Pigeon  creek 


Case: 

Jones  oreek 

Sharpe's  oreek 

Stephenson  creek 

Pokagon  oreek 

Centennial  Mills  creek 

Shaw's  oreek , 

Smith's  creek 

Conklin  oreek 

Spring  brook _. 

Big  creek 

No  name 

Meohaniosburg  creek 

Stream  on  Sees.  24  and  25 

Smithes  creek. 

Hadsell's  creek 

St  I  earn  on  Sees.  27,  28  and  33... 

Schntte's  oreek 

Spring  Lake  creek 

Pea  Vine  creek _ 

Brandywine  creek 


CharleToix : 

Ironwood  creek ._ 

MoG^eogh  oreek 

Stover's  creek.. 

Spring  brook,  br.  of  Bear  river 

Cheboygan : 

Spring  creek 

Middle  branch  of  Little  Stur- 
geon river 

Cold  Creek 

Mett  creek 

Stewart  creek 


Chippewa : 

Sanlt  Ste.  Marie  river, 
it        ti       It         tt 

Bear  creek 


Clare: 

No  name 

Headwaters  of  the  Chippewa 

river  and  its  branches 

Several  lakes  and  streams  on 

Sees.  8, 9. 16, 20  and  33 

SUvsr  creek 

South  branch  of  Tobacco  river 
Middle     "       " 

Newton  creek 

Chippewa  river 

Dock  and  Lowe  creek 

North  branch  of  Tobacco  river 

Clinton : 

Meadow  brook 

Coon  creek. 

Poet  creek 

Little  Maple  river 


Crawford : 
Bast  branch  of  Au  Sable  rirer. 
Br.ofS.br.   "  "  "    . 

North  branch"  "  '*    . 

Delta: 
Day's  river.. 


Township. 


Marshall 
tt 

It 

m 

II 

Eckford . 
Marshall 
Eckford.. 


La  Grange 

Jefferson 

It 

Pokagon  &  Howardl. 

La  Grange  &  J  eff  ers'n 

Jefferson  &  Howard. 
It  tt 

Marcellns 

Newbury 

Marcellns 


It 


La  Grange 

Jefferson 

It 

Jefferson  &  Howard 

La  Grange 

Jefferson 


Pokagon 
Howard . 


Norwood... 

Marion 

Charlevoix. 
Melrose 


Burt. 


T.34and85N.,B.2W. 

T.85N.,  R.2W 

Hebron.. 

T.33N.,R  2W 


Budyard 


Surrey 


T.  17  N.,  R.  4  W 

T.  17N.,R.4W 

Several  townships. 


tt 


Surrey  .. 
Several.. 
Surrey ... 
Several.. 


Eagle 

Middleburg  and  Siota 

Victor 

Ovid 


T.27N.,R.8W 

(^nter  Plains 

T.28N.,R.  IW 


Mas'nvllle&  Baldwin 


Depositor. 


J.F.Garwood... 

tt  tt 

It  II 

tt  it 

ti  it 

It  It 

It  11 

C.  H.  Kimmerlee. 

It  it 

ti  it 

It  It 

It  11 

It  It 

11  it 

E.  P.  McKenzie.. 

C.  S.  Jones 

W.  L.  Arnold 

it  it 

A  B.  Atwater 

Edward  Keegan. . 

S.  S.  Congdon 

John  Congdon . . . 
A.  M.  Kingsbury . 

S.  C.Thorpe 

it  It 

F.  L.  Colby  ."I" 
Lewis  H.  Beeson. 


L.  D.  B^rtholemew.. 

It  it 

It              II 
W.  B.  Stimson H 

Wm.  Hawldns 

Henry  J.  Graves 

it  It 

John  Reycraft,  M.  D. 
R.  H.  L^Hommedieu. 

Mich.  Fish  Com 

II         II        It 

John  H.  D.  Everett" 

Nat  D.Watkins 

John  YanValkenburg 

Geo.  M.  Brown 

it  ti 

H.  C,  Votter..'1'.lliy. 

W.  B.  Menhon 

E  H.  Smith 

C  H.  Davis 

HarryT.  Wickes 

Wm.  F.Potter. 

Frank  8.  Byam 

J.  A.  Valentine 

ElinhaF.  Edwards.. 
F.  D.  Cleveland 


R.  H.  L'Hommedieu. 

II  It 

It  it 


Richard  H.  Mertz. 


Date. 


March 


It 

VB          S..... 

II 

II 

11 

it 

II 

it 

26 

it 

26 

it 

26 

It 

26 

II 

26 

tt 

26 

It 

26 

It 

26 

it 

26 

1. 

26 

ti 

26 

it 

26 

tt 

26 

■  it 

26 

It 

26 

II 

26 

II 

26 

It 

26 

February  26.. 

II 

26.. 

March  20 

It 

20 

It 

20 

it 

28 

it 

22 

II 

22 

II 

22 

11 

22 

It 

22 

May 

9 

"  : 

18 

it 

15 

April  1 

it 

1 

11 

It 

11 

It 

11 

it 

it 

it 

March  21 

ti 

12..... 

11 

12..... 

11 

12 

"  22.. 
"  22.. 
"       22.. 


April  27. 


Number. 


2,500 
2,500 
2,000 
1,000 
4,000 
2,000 
2,500 


3,000 
2,000 
2,000 
2,000 
2,000 
2,000 
4,000 
2,500 
1,000 
5,000 
2,000 
8,000 
3,000 
1,000 
2,000 
2.500 
2,500 
2,000 
2,500 
2,500 


2,500 
2,500 
2,500 
5,000 


2,000 

3,000 

1,000 

2,000 

12,000 


148,000 
15,000 
12,000 


8,000 

10,000 

3,000 
4,000 
6,000 
7,500 
3,000 
6,000 
10,000 
10,000 


2,500 
B,000 
3,000 
4,000 


15,000 
15,000 
18,000 


9,000 
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Brook  Trout  Planta^  1595.— OoNTnnnBD. 


County  and  name  of  water*. 


Eaton: 

Band  brook 

Jordan  brook .* 

MiU  oreek 

Town  Line  brook 

Emmet: 

Minnehaha  oreek. 

Maple  riTer. 

Town  Line  oreek 

Sjrdar  oreek. 

Conwajr  Spring  brook 

Bear  riTer 

Bird's  Eye  creek 

Gladwin: 

Sngar  riTer 

Cedar  oreek 

MoNeUie  creek 

Gofebic : 

Maple  oreek 

Duck  creek 

Ontonagon  riTer I. 

Little  Freaqne  lale  river 

Powder  Mill  creek.. 

Welch  creek 

East  br.  of  Preaqne  Isle  river.. 

Black  river 

Steam  on  Sees.  9,  16,  17 

Not  named 

Montreal  river 

Hammond*8  creek 

Ontonagon  river 

Grand  Traverse : 

Boardman  river 

Mill  creek 

Keiser*8  creek 

Barker  creek 

Mill  creek 

Whitewater  creek 

Tributary  to  Platte  river 

Crane's  creek. 

Hillsdale: 

Bear  creek 

Harrison's  creek 

Headwaters  of  St  Joseph  river 

Fellow's  creek 

Britton's  creek 

Bean  creek 

Hillsdale  creek 

Honghton : 

Salmon  Trout  creek 

Stoll's  creek 

Cole's  creek 

Swede  Town  creek 

Graveract  creek 

Sidnaw  creek 

Breanno  river 

Huron: 
Willow  Spring  brook. 

Inffham : 
Seely's  creek 

Ionia : 

Prison  oreek  and  ponds 

Cryderman  oreek 

Stocking's  creek ) 

Common's  Mill  i>ond ) 

Popple  creek 


Township. 


Vermontville. 

Chester. 

Walton  and  Lee 

Walton  and  Carmel 


Littlefleld 
Pellston... 
Odon 


Depositor. 


II 


Clarion 

Littlefleld. 


Butman  &  Sherman 
Beaverton  and  others 
Sage 


Ironwood ... 
Watersmeet. 


It 


11 


Bessemer 

Ironwood 

Marenisco 

Bessemer 

T.46N..48W.. 
Ironwood 


II 

II 


Watersmeet. 


Whitewater. 


Long  Lake 

Blair  ft  Green  Lake. 


Cambria . 
II 

Jefferson . 

Pittsford. 

II 

II 


I 


Adams  and  Hancock. 
Hancock.. _ 

Adams  and  Hancock. 


II 


II 


II 


Hancock  . 
47  N.,  35  W. 
Laird 


Verona 

Delta  and  Lansing 


Ionia... 
Darby .. 

Otisco.. 

Ronald. 


Benjamin  Height 

P.  S.  Jordan 

Samuel  Curtis 

E.  R.  Moran. 

W.  B.  Stimson 

II  II 

II  II 

II  u 

II  II 

II  II 

II  II 

Geo.  M*  Brown....... 

P.  L.  Prindle. 

II  II 

Chas.  M.  Winter 

A.  D.  Johnston. 

L.  K  Wriifht 

II  II 

Thos.  Kiscaneiri'II" 

L.  C.  Walker 

L.  L.  Wri^^ht 

II  II 

II  Ik 

II  II 

II  II 

A.  D.  Johnston.  .."II 

L.  L.  Lydell 

«i  II 

II  II 

Jeremiah  M.  Thomas 
D  E.  Crandall 

Ed.D.  Baboook 

M.G.  MaUenr 

Marion  G.  Mosher... 
James  B.  Thorn 

II  II 

N.  E.  McBride 

A.  R.  Gray 

J.  A  Hubbell 

James  B.  Stnrgis 

J.  F.  Bowden 

Geo.  H.  Honser 

Leoi^ard  Gillespie ... 

J.  B.  Madill 

Dewey  A.  Seely 

Otis  Fuller 

W.D.Crane. 

H.  J.  Leonard 

H.  EHowarth 


Date. 


February  U. 
14. 
28. 
28. 


March  28.. 
28.. 
28.. 
28.. 
28. 


41 

28..... 

II 

28. 

AprUL. 

March  22 

i« 

22..... 

April  27 

II 

27 

11 

27 

II 

27 

II 

27 

It 

22 

II 

27 

II 

27 

11 

27 

II 

27 

II 

27 

II 

27 

II 

27 

II 

27 

March  20. 

II 

20..... 

II 

20..... 

II 

20. 

II 

20 

February  28. 
28. 

"        28. 

II  Ofi 


ii 


May  24 

"    24 

•'    24 

"    24 

"    24 

"    24 

•*    24 

April  10. 

February  20 

AprU  7 

February  20 

20 

March  12.... 


Number. 


3,000 
2,000 
8,000 
4,000 


5,000 

12,000 

4,000 

4,000 

4,000 

10,000 

6,000 


10,000 
6,000 
8,000 


8,000 
8,000 
8,000 

8.000 
5,000 
3,000 
3,000 
3,000 
3,000 
1,S00 
4,000 
4,000 
8,000 
8,000 


20,000 
2,000 

4,500 

5,000 
1,000 


2,000 
1,000 
2,500 
3,000 

8,000 


8,600 
8,600 
8,600 
8,600 
8,600 
5,000 
4.Q00 


6,000 
3,000 

500 

1,000 

2,500 
4,000 
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Brook  Trout  PlantSj  i^5.— Contihued. 


Coimty  snd  name  of  waters. 


loaeo: 

Goalereok 

Spring  brook. 
Indian  oreak . 
Sims  creek ... 
Coldereek  ... 
Galley  creek.. 
Smith  creek.. 


East  branch  of  An  Ghres  riTer. 


Isabella : 
Pnmphrey  creek 
Sknnk  creek 


(4 


II 


Chlld*s  creek 

Cedar  creek 

No.  branch  of  Chippewa  rlTer. 

Onion  creek 

Mission  creek 

Healey  creek 

Johnamicxeek 

Notaway  creek ) 

North  branch  of  Cedar  creek ) 


Jackson: 

llnckey  creek . 
Kipps  brook  .. 
Mills  creek.... 
Crouch  creek.. 

Not  named 

Ixwher  stoeam 


Spring  brook. 


B.  B.  pond 

Cleland  stream 

Williame'  creek 

Thompson*s  Sprixur  brook 

Townsend  Spring  brook 

Trib.  to  Grand  riVer,  <m  Sec.  23 

WbeatoQ  spring 

Gillets  creek 

Spring  creek 


Kaiamasoo : 

Klein  brook 

Chamberlain  creek 

Bly  creek 

Coigrles  creek 

Taylor's  creek 

Frakes  creek 

Little  Portage  creek 

Pierce  and  Bellows  creeks. 
Bidler  and  Earl  creeks 


Hinton  creek 

Eagle  or  Streator  creek. 

I>izon*s  creek 

Pine  creek 

Little  Portage  creek 

Silver  creek 

Seely's  creek 

Brown  creek 

Doncan  creek 

Not  given  _. 


Kalkaska: 

Bapid  river 

Sonth  br.  of  BoartUnan  river.. 
Middle  br.  of  Boardman  river. 
North  br.  of  Boardman  river.. 
Bapid  river 


Kent: 
Whitney  creek 
Stegman  creek 
Shaw  creek 


Township. 


} 


An  Sable 

WUber 

Oscoda 

Tawas  and  Baldwin. 
It       II  II 

PUlnfield r 

Plainfield,  Ghrant  and 

Sherwood 

Plainfield,  Grant  and 

Sherwood 


Bolland 

Ik 


II 


Coe 

Lincoln ... 
Gilmore... 
Chippewa 

Union 

Deerfleld .. 
Union 

Notawa  ... 


Eives... 

Summit 

•  II 


II 


Summit  A  Liberty... 

Grass  Lake  A.  Water- 
loo   

Spring  Arbor  A  Con- 
cord  

Bives 

Hanover 


II 
II 


II 


Liberty .... 
Hanover  ... 
Springport . 
Parma 


Flowerfleld ... 
Prairie  Bonde 


II 
II 


II 

II 


Schoolcraft 


II 


Wakeehma 

Charleston  A  Climax. 
Charleston  A  Com- 

utock 

Ross ^ 

Charleston  A  Ross... 
Alamo 


It 


Texas  A  Kaiamasoo. 


Alamo. 


Bapid  Biver 
Boardman  .. 


II 


Kalkaska ... 
Rapid  Biver 


PUinfleld 

Conrtland  A  Algoma 


It 


11 


II 


Depositor. 


C.  B.  Henry 

John  Tadgahsong  .. 

C.  W.  Luce 

II         II 

II  II 
•I  II 
II         II 

J.  K.  Y.  Agnew 

II  II 

W.  B.  Jones 

L.  D.  Estee 

C.  H.  Freeman 

Geo.  L.  Granger 

II  11 

II             II 
Warner  ChurchiUTI 
Geo.  L.  Granger 

Grove  H.  Wolcott... 

George  Meister 

II  II 

II  II 

J.  G.  0*Dwyer..IIIII 

D.W.Clark 

F.  C.  Courter 

WUl  D.Casey 

W.  W.  Dew 

A.  S.  Ambrose,  M.  D. 

Bugene  Strait 

11  II 

Chas.  Van  Schoiek'I 

E  S.  Heath 

F.C.  Courter 

II  II 

Chas.  W.  D.  Allen... 

JohnE.  Pabst 

Henry  I.  Allen 

W.C.  Kohl 

John  Harrison,  Jr.  . 
J.  W.  McElwain 

C.  Z.  Hasbrouck 

H.  Dale  Adams 

II  II 

II  II 

Harry  D.  Streator '.. 
Fred  Tubbs 

G.  EBarden 

A.  J.  Stevens... 

Ed  J.  Anderson. 

A.  L.  Lakey 

W.  B.  Stimson 

II  11 

II  II 

II  II 

II  II        "       " 

D.  L.  Stevens 

F.  B.  Wright 

II  It 


Date. 


AprU2 

II 

2 

II 

2 

II 

2 

11 

2 

11 

2 

II 

2 

March  12 

II 

12 

II 

12 

II 

18 

" 

II 

II 

II 

It 

II 

1 

February  14. 

U. 

e»* 

II 


14. 
U. 
14. 


II 


14. 


Maroh  4 

'*  5 

"  5 

"  5 

"  5 

"  5 

"  5 

"  5 

"  4 

"  4 


February  28. 
20. 


Maroh  4. 


28.. 
28.. 
28.. 

28.. 
28.. 


II 
II 


II 


February  25.. 
25.. 
25.. 


II 


25 


May  21 

••    28 

••    28 

"    28 

"    28 

"    28 

April  8 

February  27 
27 


Number. 


6,000 

8,000 
5,000 
6,000 
8,000 

8,000 

16,000 

4,000 
18,000 
12,000 

8,000 

2,500 
6,000 
6,000 
3,000 
2,500 

5,000 


2,500 
2,000 
8,000 
8,000 
2,000 

8,000 

5,000 
1,000 
2,500 
2,000 
8,000 
2,500 
6,500 
1,500 
3,000 
5,000 


5,000 
5,000 
5,000 
1,000 
2,000 
2,500 
5,000 
4,000 

8,000 
3,000 
4,000 
8.000 
9,000 
2,500 

5,000 

3,000 


12,000 
16,000 

5,000 
10,000 

7,000 


8,000 
2,500 
2,000 


11 
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Brook  Trout  PlaniSj  i5P5.— Continued. 


County  and  name  of  waters. 


Kent,— (^mtintted : 

Rum  oreek 

Barkely  creek 

Tanner  creek 

Barclay  oreek { 

Leaehe  creek ) 

Hatching  creek 

Austin  creek 

Baker  creek 

Little  Cedar  creek 

SiWer  creek 

Ball  creek 

Sparta  creek 

No  name 

Tributary  to  Bear  creek 

Butternut  creek 

Tributary  to  Bush  oreek 

Beaver  Dam  creek. 

Smithes  creek 

Stream  on  Sec.  24 

Becker  creek 

Roffue  river 

Shawns  creek 

Edgerton  creek 

Lake: 
Br.  of  Little  Manistee  river ... 

Little  Sweetwater  creek 

Buck  creek j9 

Little  Manistes  river 

West  br.  of  Dannaher  creek... 

Bowman  creek 

North  Branch 

Little  Manistee  river 

Avenr  creek 

Daniner  creek 

Sanborn  creek 

Middle  branch  of  Pere  Mar- 
quette  

Lacey  creek 

Irons  creek 

Little  Danaher  creek 

Little  Manistee  river 

Lapeer: 

Dutch  creek 

Webster  creek 

Brocker  creek.... 

Hemminffway  creek 

Branch  oi  Hunters*  creek 

Farmers*  creek 

Branch  of  Farmers*  creek 

Leelanau : 
Streams  and  pond  on  Sees.  3, 
4and82 

Lenawee : 

Woodward  creek 

Avans  creek 

Livingston : 
Cedar  creek 

Macomb : 

Troop  creek 

Eldred*8  creek 

Streetor*s  creek 

Smith  creek 

Stream  on  Sees.  4  and  38 

Frost's  creek 

Mackinac: 

Coldman  creek 

Carp  river 

Cool  creek 


Township. 


Courtland  &  Algoma. 
Cannon  &  Plainneld. 
Algoma 

Cannon  A  Plainfleld. 

Algoma  &  Plainfleld, 

Courtland 

Cannon 

Courtland  &  Algoma. 
Tyrone  &  Sparta 

Si  tt  t( 

Sparta 

No.  part  of  Tyrone  .. 

Byron 

Byron  &  Gaines 

Byron 

It 

Caledonia 

ti 

Courtland 

Plainfleld 

Algoma 

I* 

Ellsworth 

Elk 

Lake  &  Branch 

Center.. 

Pleasant  Plains 

Lake 

19  and  20  N.,  12  W. ... 

19N.,13W 

Cherry  Valley 

Pleasant  Plains 

Three  Towns 

ti  »i 

Yates .""II."II 

Elm  &  Elk 

Plains 

Ellsworth 

Oregon.. 

Hadley 

it 

tt      ---...     ...... 

Lapeer 

Metamora  &  Hadley. 

tt  a  It 

Leelanau 

Franklin 

Franklin  Sc  Tecum  seh 

Marion 

Bruce 

II     ----------- 

Washington 

Bruce 

Washington 

Garfleld 

St.  Ignace 

Garfield 


Depositor. 


F.B.  Wrijfht 

Robert  Carlylerillll! 

it  II 

tt  .1 

14  It 

41  II 

w.  H.  Wheeler'.:::::; 

C.  C.  Darling 

II  II 

41  II 

J.  S.  Ingram 

Frank  Narregaug 

II  41 

14  44  ' 

l(  it 

D.  W.  Dutcher...:::! 

It  it 

Henry  Parkinson .... 

W.  B  Stimson 

it  ti 

II  11 

H  H  Morley 

J.  S.  Steams 

C.  H.Bates 

41  4i 

J.  F.Brand ::::::::! 

C.H.Bates 

A.  Patriarche 

4t  14 

W.  A.  Avery.. 

L.  A.  Carpenter 

B  B.  Mitchell 

R.  H.  L*Hommedieu 

14  II 

J.  K.  V.  Agnew 

14  14 

w.  B.  Stimson ::::::" 

Hiram  Jones 

M.  F.  Hemmingway. 

41  14 

«4  44 

C.A.Smith '. 

R.  B.  Conklin 

Jesse  Lse 

N.KDeGolier 

H.  H.  Halladay 

M.  J.  Pierce 

Daniel  O.  Smith 

H.  W.  Bradley 

II  41 

14  41 

14  4t 

14  It 

11  II 

Wm.  Hudson  _ 

W.  M.  Spice 

Wm.  Hudson 


Date. 


February  27. 
27. 
27. 

27. 

27. 
27. 
27. 
27. 


41 
44 

44 

44 
44 
If 


March  14. 
"  14.... 
"  14..-, 
"       14.-. 

February  26. 

26. 

26. 

26. 

14. 

14. 

25. 

March  25.... 

"       25..., 

"       25.... 


it 
II 

14 

41 
41 
14 
44 
44 
44 
it 


44 

44 
14 
41 
It 


II 

II 
It 
14 

41 
14 
14 


tt 


14 
44 


14. 
16. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 

18. 

18. 
20. 
20. 
28. 


9. 
9. 
9. 
9. 
9. 
9. 
9. 


20. 


5 
5. 


February  20.. 


March  8. 
8. 


8. 
8. 
8. 

8. 


April  26 
"  26 
"      26 


Number. 


2,00D 
2,500 
1,500 

2,500 

1,500 
2,000 
2.000 
7,500 
2,000 
2.000 
2,500 
1,000 
2,000 
2,000 
1,000 
2,000 
2,000 
2,000 
2,000 

10,000 
5,000 

10,000 


2,500 
6,000 
2,000 
2.000 
2,000 
2,000 
5,000 
4,000 
8,000 
1,500 
5.000 

4,000 
3,000 

12,000 
5.000 

lO.OOO 


3.000 
5.000 
2,500 
2,500 
2,5O0 
8,000 
3,000 


5,000 


2,500 
6,O00 


7,300 


2,000 
2,O00 
2,000 
2,O00 
2.O00 
2,O00 


S.OOO 
9,000 
3.O00 
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Brook  Trout  PlantBj  i9P5.— Continued. 


County  and  name  of  waten. 


Manistee : 
Kill  or  Kinnie  creek. 

Conmr  oreek 

Corfa  oreek 

Bear  creek  branch .. 

Oable  oreek 

Seder  oreek 


Marquette : 

Little  Falla  creek 

North  branch  of  west  branch 
of  Eecanaba  riyer 


Mason : 

Lincoln  creek 

Bi«  Sable 

Weidon  creek 

Dan  Whalen^s  creek . 

Oeobolt*8  creek 

Upper  Weidon  creek 


Mecosta: 

Black  creek 

Little  Chippewa  river 

Bambee  creek 

Randy  branch 

Marshfleid  creek 

Pointer  oreek. 

Hn^hes  oreek 

Stream  on  Sees.  17  and  20.. 

Roondy  creek 

Black  Lake  creek 

Black  creek 

Mack's.creek 

West  branch  of  Pine  river. 

Little  Muskegon ^ 

Borland  creek 


Midland: 
Wamer^s  creek. 

Binff  creek 

Babeock  oreek . 


Missankee: 
Wallis  creek. 
Clam  creek .. 


Montcalm: 

Town  Line  Lake  creek 

Brandy  oreek 

Boshiey  creek _ 

Riches  ereek. 

West  branch  of  Flat  river 

Horse  Shoe  Lake  creek.. 

Stream  on  Sees.  21,  28 and  27. . 

Irving  oreek.. 

Wiley  creek 

West  branch  of  Flat  river 

Lahar  creek 

Oiger  creek 

Saeketts  creek. 

Kirby  creek. 

Two  east  br.  of  Cedar  oreek... 

Tamarack  creek 

Castle  ereek 

Stoney  creek 

Diokerson  creek. 

West  branch  of  Fish  creek 

Soeker  creek 

Spring  oreek _. 

Lnoas  creek 

Reed  creek 

Willet  creek 

Branch  of  Fish  creek 

Horse  Shoe  creek 

Spring  creek. 

Cedar  creek _, 

Chnrch  creek 


Township. 


Brown»towii. 
Maple  Orove . 

Brown 

Cleon 


Maple  Grove. 


Republic 

Tilden  and  Palmer 


19  N.,  15  W. 
20N.,15W. 

Branch 

Amber 


Branch 


MiUbrook.. 
Hheridan... 


Martiny  St  Chippewa 

Colfax 

Wheatland  &  Norton 

Martiny 

Chippewa 


ti 


MiUbrook  &  Belvidere 

It  M 


MiUbrook  St  Rolland. 

Deerfleld 

iBtoa 


Geneva 

Jerome  and  Warren. 
Geneva 


Lake. 
Lneas. 


Belvidere 

WinHeld  &  Hinton. 
(^ato&Winfieid... 
Cato  St  Belvidere... 

Pine 

Belvidere 

Pine 


It 


Cato,  Pine  &  Douglas 

Pine  St  Montcalm 

Home 


ii 

II 


II 


Day 

Winfield  and  Cato 

Bushnell... 

Sidney 


"      and  Douglas. 

Pine  and  Douglas 

Pine 

Douglas 

Day 

£«vergreen ,.... 

Sidney 

Montcalm 

Maple  Valley 

Winfleld. 


Ii 


Depositor. 


C.  Stein 

J.  K.  y.  Agnew 

II  II 

W.  R.  Smith  ..IIIIIII 

II  It 

Alfred  H.Milisr.'ir.I 

Peter  Pascoe 

Geo  A.  Newitt 

Geo.  M.  Brown 

Wm.  H.  Baldwin,  Jr. 
Famham  Lyon 

Valentine  R.  Penny.. 

II  II 

Henry  C.  Rawson 

J.  K.  V.  Agnew 

II  II 

II  11 

II  II 

J.  W.  Meller... "."Ill 

J.  K.  V.  Agnew 

II  II 

James  11.  Roof 

41  II 

Lorenzo  D.  Decker .. 

H.  Cogswell 

W.  B.  Stlmson 

N.  C.  Mason 

W.  B.  Stimson 

II  II 

L.  F.  Babeock.. 

II  II 

II  II 

G.  W.  Crosby 

D.  B.  Kelley 

J.  K.  V.  A«new 

Frank  J.  Kosseau 

S.  J.  Youngman 

II  II 

11  II 

II  II 

II  II 

II  II 

II  II 

W.  R.  Jones 

II  II 

II  II 

11  II 

James  McCrea 

J.  K.  V.  Agnew 

H.  E.  Howarth 

F.  H.  French 

C.  Ellis  EUiott 

II  II 

II  II 

II  II 

II  II      ----- 

G.  T.  Howarthlllll" 

II  14 

S.  Benj.  Young.IlIIII 

T.  I.  Phelps 

Sid  V.«Bullock 

II  II 

s.  c.  Scott niiiii 


Date. 


March  18 


m^^M-^m^ 

20..... 

20.... 

18 

18 

18 

May  24 

II    24 

March 

18..... 

II 

18 

II 

18 

II 

18 

II 

18,.... 

II 

15 

II 

12 

II  . 

12..... 

11 

12..-.. 

II 

12..... 

•1 

12 

II 

12 

tf 

12..... 

II 

12 

12.... 

"       12.... 

12... 

February  19. 

March  12.... 

"       25.... 

"       25 ... 


A^ril  1. 


II 


March  28. 
13. 


II 


12.. 
"  12... 
"  12.. 
"  12... 
"       12... 

12... 
"  12... 
"       12... 

12... 
'»  18... 
**  12... 
♦*  12... 
•*  12.. 
"  12... 
"  12... 
••  12... 
"  12... 
"  12... 
"  12... 
"  12... 
**  12... 
"  12... 
"  12... 
"       12... 

"       12 

"        12... 

February  20 

20 

19 

"        19 


Number. 


2,000 
10,000 
4,000 
3,000 
3,000 
6,000 


6,000 
6,000 


5,000 
15,000 
3,000 
3,000 
3,000 
3.000 


5,000 
8,000 
5,000 
12,000 
8,000 
4,000 
7,000 
1,500 
2,500 
2,000 
4,000 
7,000 
5,000 
10,000 
10,000 


2,500 
8,000 
1,000 


4,000 
15,000 


6,000 
2,500 
6,000 
6,000 
2,000 
2,500 
2,500 
5,000 

8|000 
8,000 
7,000 
2,000 
2,000 
8,000 
15,000 
4,000 
2,500 
6,000 
2,000 
4,000 
4,000 
4,000 
2,000 
4,000 
2,000 
2,500 
2,000 
3,000 
4,000 


8i 
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County  and  n»me  of  waters. 


Montcalm~Continu«d : 
Handy  creek 


Riee  oreek 

Salt  Spring  creek 

Clifford  oreek 

Spring  oreek 

Wilcox  creek 

Sprinir  brook 

Tamarack  river ... 


linskegon : 

SUyer  creek 

Thomas  creek 

Flower  creek 

Rndiman  creek 

Little  Bear  creek.., 

Biff  bear  creek , 

BlAok  creek , 

Oreen  creek 

Powers  oreek 

Little  Black  creek 

Crockery  creek 

Titatnte  creek 

Chilley*8  biook...... 


i 


:} 


Newaygo : 

Bigelow  creek 

Tennewait  creek 

Thompson  creek 

Penoyer  creek....'.. 

Williams  creek 

Brooks  creek 

Bigelow  creek.. 

Jim  Wright  creek 

Harrington  or  Heald  creek. 

Williams  oreek... 

Pickerel  creek 

Cedar  creek 


Oakland: 
Shiawassee  river 
Shadbolt  creek... 
Paint  creek 


Shigley  creek 


Oceana: 
_  ey 
BasseU  creek.. 

Lembrix  creek 

Sooth  br.  of  Pentwater  creek. 


Gnnnix  creek. 


Ogemaw: 

Brooks  creek 

Wilkins  creek 

Stream  on  Sec.  18 

Forest  Home  stream 

Stream  on  Sec.  12 

Rifle  river , 

Tittabawassee  river. . 


Ontonagon : 
Little  Cranberry  creek. 
Union  creek 


Osceola: 

Narraway  creek 

Dock  and  Tom  creeks. 

Hicks  creek 

Sweets  creek 

Rattail  creek 

Benjamin  creek 

Sandy  creek 

Town  Line  creek 

Snyder's  creek 

Ohoet  creek 

Pine  river 


I 


Township. 


Beynolda,     Winfleld 

andCato 

Pierson  and  Reynolds 

Eureka 

Montcalm 

Eureka 


It 


Day  and  Ferris 
Reynolds 


Whitehall. 
Mnskegon. 


11 


Norton  &.  Fmitport. 

*'  linskegon. 

Bavenna 


41 


Brooks 

Croton 

Ever^t 

Garfield 

Garfield  A  Sheridan. 
Brooks 


Denver 


II 


Sheridan . 
Troy , 


Springfield 

Orion  and  Oakland. 
Orion,  Oakl'd  &  Avon 


Hart 


ik 


Golden 

Elbridge,   Hart  and 

Weare 

Elbridge 


Rose.. 

Klacking  &  Camming 
Edwards  AOgemaw  T 

Edwards 

Ogemaw. 

2N.,  R.  12 


Ontonagon. 
Carp  Lake. 


Hartwick  and  Sylvan 


Richmond ... 
Orient 


II 


t. 

Marion. 
Bardell. 


Depositor. 


S.  C.Scott 

II        I. 

T.  L  PhelpslV.T.'IIIII 

II  II 

II  II     -—---•  --- 

41  It 

S.Frost. iirrnii" 

W.  B.  Stimson 

B.  M.Rnggles 

James  Pitt 

E.  D.  Magoon 

II  ti 

It  tt 

E.  Bartholemew 

It  II 

Miles  M.  BraffordLlIl 
S.  D.  Thompson 

ik  41 

•  I  II 

J.  K.  V.  Agnew 

II  14 

W.  H.  Kritaer-l.TIII." 

Edwin  O.  Shaw 

James  Stannard 

Andrew  Gerber 

41  41 

Cheater  Brown 

T.  A.  Harvey 

F  G.  Ely 

Simeon  Gmbe 

41  II 

E.  D.  Richmond 

II  II 

II  II 

II  II 

44  II 

Hiram  Hodge.. 

It  14 

G.  N.  Hanptman 

II  ii 

R.  H.  L'Hommedieu. 
II  ii 

W.F.Sawyer 

14  14 

J.  J.  Reik 

Edwin  Wood 

F.T.Jeff 

II  44 

44  14       "'*  ------ 

W.  B.  Stimson  IIIIIII 

44  44 

D.O.  Fry. Ill"" 

W.  B.  Sumson 


Date. 


February  19. 
19. 
20. 
20. 
20. 
20. 


March  12.. 
26. 


44 


II 

II 

II 
41 
II 
41 
II 


44 
44 

14 
44 
44 
44 
44 
14 
41 
41 
41 
14 


41 
44 

41 


II 
14 
44 

41 

14 


14. 

14..... 

14...-. 

14..... 

14..... 
14..... 
14..... 

14..... 
14..-.. 
14..... 
14..... 
14..... 

14. 

14..... 
14^-.. 

14. 

14. 

14..... 
14..... 

8..... 
9..... 
9..... 


14.. 
14.. 
14.. 

14.. 
14.. 


AprU2..... 
"     2.... 

March  22.. 

"  22. 
"  22.. 
"       22. 

May  25... 
"     26... 

April  1... 

"  1... 

"  1... 

♦*  1... 

"  1... 

March  28l 

"  28w 

"  28. 

"  28 


Number. 


8,000 
2,000 
2,800 
2,900 
2,900 
2,S00 
3,000 
10,000 


4,000 
2,900 

7,500 

2,500 
2,500 
2,500 
2,000 
8,000 


12,000 
8,000 
8,000 
5,000 
8,000 
8.000 
8,000 
1,500 
5,000 
8,000 
5,000 
8,000 


4,000 
4,000 
5,000 


8,000 
8,000 
8,000 

8,000 
8,000 


8,000 
8,000 

12,000 

2,500 
12,000 
24,000 


1,000 
1,000 


2,000 

4,000 

5,000 
5,000 
5,000 
9,000 
2,000 
8,000 
5,000 
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Brook  Trout  PlanU,  1895, — CoMoiiUDED. 


County  and  name  of  waters. 


Otoego: 
East  branch  of  Stnrgeon . . 

Boyne  river 

Mossbaek  creek 

Brown  creek 

Leslie's  creek 

Headwaters  of  Sturgeon  river 

Pigeon  river ) 

Black  river ) 

West  branch  of  Stnrgeon  river 
Pigeon  river  and  branches  _. 

Ottawa: 

Yonker*8  creek 

Pine  creek... 

Pigeon  creek _. 

Robinson  creek 

Wild*s  creek 

Roscommon: 
Sogar  creek.. 

Sanilac : 

Mill's  creek 

Ellis  creek _ 

Shiawassee : 

Coon  creek 

Alder  creek 

St.  Clair: 
Silver  creek 


St.  Joseph : 
Pebble  brook 
Baoky  river.. 


Portage  river 

Stream  on  Sees.  21,  22  and  28 

Toaoola: 
Cass  river 


White  creek. 
Dead  creek .. 


Yan  Bnren: 

Aekley  creek 

Willow  creek 

Hayden  creek 

Crystal  Spring  creek 

Headquarters  of  the  Paw  Paw 

river 

Spice  Bush  creek 

Three  Mile  creek 

Iron  Bun  creek 

Anderson  creek 

Brush  creek 

Watkins  creek 

Washtenaw: 

Lett's  creek 

Not  named 

Paint  creek 

Fleming  creek 

Townsend  creek 

Fleming  creek 


Wexford : 

Book  creek 

Fletcher  creek 

Fresh  Water  creek. 

Railroad  creek 

Single  creek 

Bear  creek 

Slagle  creek 

Newton's  creek 

Churchill  creek 

Fletcher  creek 

Cedar  creek 


Township. 


Corwith, 
Elmira .. 


Dover  St  Livingston 

Livingston 

Dover 


82  N.,  8  W. 
Dover 


Holland. 


(I 


Grand  Haven 

Robinson 

Spring  Lake . 


Neeter. 


Worth 

Lexington 


Sdota,    Middleburg 
A  Ovid 


Greenwood. 


Nottawa 

Lakeport  A  Flower- 
field 

Lakeport  &  Park 

Summit ._ 


Indian  Fields  A  Ai- 
mer  

Ellington 

Arbeia 


} 


Antwerp 
(I 

Almena  . 
Porter... 


Antwerp 

Geneva... 

Bangor  A  Geneva 

Paw.  Paw 

Decatur 

Hamilton 

Geneva 


Sylvan 

Pittsfleld  &  York  .... 
Ypsilanti  A  Au^rusta. 

Superior  &  Sahne 

Ann  Arbor 


«( 


»i 


Springville. 


it 


Wexford 

Siagle 

Boon 

Slagle 

Harrietta  A  Boon. 

Hanover 

Springville 

Antioch 

Cedar  Creek 


Depositor. 


Jas.  W.  Turner 
W.  B.  Stimson . 


John  D.  Porter 


R.  H.  L'Hommedieu. 
Fred  Barker 


R.  H.  L'Hommedieu. 
A.  A.  Crane 


Arthur  Baumgartel. 

J.  A.  Van  Dyke 

Frank  Myers... 

Frank  S.Wilson.... 


(i 


(« 


R.  H.  L'Hommedieu 

Rudolph  Pabit 

John  W.  Norman 


James  A.  Valentine. 
PaulWilley 

L.  A.  Clapp 

H.  H.  Whipple 

ii  ii 

Frank  Kenyon 


Charles  Montague. 
H.  D.  Hinkley 


Lincoln  H.  Titus 

B.  W.Payne 

George  Liangdon. 
C.F.Dey 


ti     tt 

John  C.  Merson 

Wm.  Broadwell,  Jr.. 

C.  Engle 

Frank  Stapleton 


C.  D.  Stewart 


C.  E.  Letts 

Geo.  W.  Walterhouse 

it  4» 


41 


(t 


Emory  Townsend. 
FredB.  Rice 


T.  Gale. 


tt 


James  Z.  Stanley 


c« 


Ik 
II 


C.  Stein 
II     II 


II     II 


II     II 

W.  B.  Stimson 


Date. 


March  22. 
"       28. 


II 

II 

II 

II 
II 


22. 

22. 

22. 

22. 
22. 


February  26. 

28. 

March  14.... 

14.... 


14. 


22. 


8... 
8... 


12. 

8.. 


5. 
5. 


February  28. 


April  9 


II 


March  5.. 
26. 
26. 
26. 

26. 
25. 
25. 
26. 
26. 
26. 
25. 


February  14. 
14. 
14. 
14. 
14. 
14. 


March  18. 
18. 


18. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 


Number. 


5,000 
12^000 

9,000 

15,000 

8,000 

15,000 
12,000 

2.000 
2,000 
4,000 
4,000 
1,000 

15,000 

3,000 
4,000 


4,000 
4,000 

2,500 

9,000 
9,000 
8,000 

5,000 
5,000 

3,000 
4,000 
5,000 
8,000 

4,000 
4,000 
2,000 
2,500 
2,500 
5,000 
2,000 

5,000 
2,000 
2,000 
^,600 
6,000 
5,000 

3,000 
8,000 
8,000 
4,000 
5,000 
4,000 
4,000 
4,000 
2,000 
4,000 
12,000 


Total 


2,806,000 
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CoQDty  and  oams  of  vaten. 

Dapoiltor. 

Date. 

Nnmber. 

Aleooa: 

Mikado 

CW.  Looo 

chariifSM::::: 
L.  A.  coiweii ...::::: 

March  10 

;:  i"": 
■•    lo::::: 
"    10 

ii  li 

Febraarr  10.. 

loi: 

:;    £: 
::    1^ 

:  I:. 
I  1; 

■■     is:: 

18.. 

::    &: 

■'         10.. 

::    18:. 

10.. 

10.. 

■•        10.. 

Mareh  10 

::    1::::: 

II      S 

::    1^ 

"        27. 

■■        2]. 

lO^DOO 

SoDtb  bcancb  of  Piaa  rlin.... 

?li1i-,r.™k::;:::::::::;:: 

Bnff  Brown  cnwk __. 

M?liado"":i"i:."l:" 

•:E 

SIS';™';".?'."' ."'"■.'!:":: 

"fes^k 

:E 

1        i 

I           E 

KTK^S:::::: 

John  Bargeu 

JobnA.TgrDsr 

E<1.J.  AodereoQ 

Alex,  Cannon,  Jr..... 
Edwin  KUlUa 

SSS:*"^:::;- 

'i 

Ot»«D&AUmo___.. 

,000 

s;ss;-^'.,i.-i-- 

■r 

looo 

Bsareroak 

Uontany&Haath... 

:SB 

e.ooo 

6.OT0 

Abram-icrMk 

SilTBr  creek 

Duncan  ereek. J 

Delano  croak 

Towns  31  and  S2....__ 

Ifrei^  on  Sees.  31.82.33  and 
20,  and  Sec  3.11  ani  13 

Antrim : 
&Weamon^.Band7 

«.oao 

su^^^cb^t^Va-:::. 

K«an.OT'i"CpaUf:". 
Central  Lak. 

HWa^'Icreeki::: ::::::::::: 

IC 

Chai.  E.  Ramtey 
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Brooh  Trout  PlanU^  IdPtf.— Continued. 


Conntjr  and  name  of  waters. 


Baraga: 

Slate  river 

Barini  river... 

Silver  river 

O^ma  creek.. 

Pme  creek 

Carp  creek 

Sturgeon  river. 


Barry: 

Beam's  creek 

Pine  Galley  creek 

Leonard's  creek.. 

Glass  creek 

Silver  creek 

Hill  creek 

Mitchell  creek _ ,.. 

Stream  on  Sec.  84 

Orr  creek - 

MiU  creek 

No  name 

Pratt  creek 

Stream  on  Sec.  5 

OIasb  creek. 

Mangham  creek...i 

Erb  creek 

Kada  creek ^ 

Cherry  creek 

Stream  on  Sec.  81 

High  Bank  creek 

Griffin  creek 

Heney  branch  of  Weet  creek. 

Kenfield  creek 

Marphy  creek 

Stream  on  Sees.  86  and  86 

PoUy  creek 

Britten  creek 

Cox  creek ._ 

Bo8twi<^k  creek 

Big  Spring  brook 

Soaker  brook 
ill  brook 

Salisbury  creek 

Not  named 


Benzie: 

Clay  creek 

Platte  river 

Aox  Bao  ScisB  river 

Little  Betsey  river 

Crystal  creek... 

Sherman  creek 

Platte  river 

Ransom  pond  and  creek. 


Berrien: 

Brandywine  creek 

Zeamixig's  creek 

Warren's  creek 

Estes  brook 

Lore  creek 

Lennox  creek 

Penterbangh  creek 

Lemon  creek 

Farmer's  creek.. _ 

Hog  or  Pntnam  creek. 

Sand  creek 

Mill  creek 

Bine  creek 


Branch : 

Riley's  creek 

Miller's  Spring  brook. 

Stream  on  Sec.  2 

Shinneman's  creek 

Sherman's  creek 


Township. 


Avon 


Baraga. 
L'Anse . 
Baraga. 


Hastings .. 
Baltimore. 
Irving 


it 


Yankee  Springs. 

Hastings ... 

Irving 

Carlton 

Irving 

Carlton 

Rutland 

Hastings 

Rutland 

Baltimore 

Hastings... 

Bntland 

Hastings 

Bnrlington 

Baltimore 

Rutland 

41 

Hastings 

Hope 


*i 


Barry 


it 


Hope. 
Barry 


t» 


Maple  Grove. 


Orangeville 


Inland  &  Homestead 

Homestead  __ 

Weldon 

Thompsonville 

Benzonia 

Inland  and  Almira... 


iC 


Almira 


Niles 

Galien 

Chickaming. 
Buchanan... 


Berrien. 


Oronoko  

Pipestone  and  Sodus 

Sodas  and  Henton 

Benton 

Watervliet 

Bainbridge  &  Benton 


Sherwood ... 
Kinderhook. 


ii 


Batavia ... 
Coldwater 


Depositor. 


N.  S.  Pennock. 


it 


tt 

41 
tt 
tt 


,C.  D.  Sheldon. 


F.H.  Barlow 

Chsrles  Prichard.. 
Lather S.  Mills.... 

44  ft 


Jacob  H.  Neiss.. 

41  kv 

R.  K.  Grant...!! 
J.  M.  McElwain 

«4  t4 

t4  44 

A.  J.  Sponablb . . 

«l  44 


£.  G.  Holbrook 

W.  H.  Spence 

Edward  Schumman. 
S.  A.  Croweil 


44 


Edgar  Fisher . 
Isaac  Powell.. 
P.  T.  Colgrove 


44 
44 


44 


A.  L.  Campbell 

W.J.  Lance 

Calvin  Stanton. 


44 


44 


A.  Cox 

C.  W.  CoUins... 

Jett  Letts 

Taylor  Walker. 

A.  Halfner 

EU  Nichols..... 


44 


14 


J.  K.  Y.  Agnew. 
W.  H.  Bennett . 


C.  Stein 

(4  14 

W.  H.  Schroeder! 

44  44 


44 


44 


Geo.  W.  Dougan 

D.  F.  Bommerscheim 

44  4  4 

L.  L.  Redden 


Henry  Frank. 


Gtoorge  Whitman 
E.  E.  Plimpton... 


44 


44 


H.  £.  Morrell .. 
D.  J.  Morrison 


W.H.Hubbard 

Clayton  C.  Johnson. 
Albert  J.  Dorranoe.. 
Henry  H.  Barlow 


Date. 


May  12. 
12. 
12. 
12. 
12. 
12. 
25. 


February  13. 
18. 
13. 
13. 
13. 
13. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18 
18. 
13. 
13. 
18. 
18. 
18. 
18. 
13. 
18. 
18. 
18. 
13. 
13. 
18. 
18. 
18. 
13. 
13. 
10. 


February  27. 
April  17 

"     17 

"      17 

"     17 

March  18.... 

*•       13.... 

"       13... 


February  11. 

"  6. 

6. 

6. 


it 

41 
tt 
tt 

It 
t4 
4t 


6. 

6. 
5. 
5. 
5. 
5. 
5. 


"  6. 

Maroh  8 

"      8 

"       8 

"       8 


Number. 


5,000 
9,000 

10,000 
5,000 
6,000 
6,000 

16,000 


3,000 
8,000 
1,000 
3,000 
1,000 
3,000 
8.000 
1,000 
3,000 
2,000 
8,000 
3,000 
3,000 
8,000 
3,000 
3,000 
8,000 
8,000 
2,000 
6,000 
8,000 
8,000 
8,000 
8,000 
3,000 
1,000 
2,000 
8,000 
3,000 
1,000 
6,000 
6,000 
3,000 
8,000 


8,000 

10,000 

15,000 

9,000 

8,000 

6,000 

10,000 

3,000 


3,000 
3,000 
1,000 
1,000 

6,000 

6,000 
8,000 
8,000 
6,000 
10,000 
9,000 


8,000 
2,000 
1,000 
2,000 
8,000 
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Brook  Trout  Plants,  1896,— Ck>KTUfuvD. 


County  and  name  of  waters. 


Calhonn : 
Lienhart*8  brook  . 

Pigeon  brook 

Pigeon  creek 

Hubbard^s  creek. 

Loomis  creek 

PaU  brook 

Eidredoreek 

Holmes  brook 

Nottawa  creek... 
Buchanan  brook. 
Thomson^s  creek. 
Harsh  ereek 


Cass: 

Smith's  creek 

Jones  creek 

Stream  on  Sees.  24  and  25 

Stream  on  Bees.  27, 28  and  88... 

Wither's  creek 

Motley's  mn _ 

Stream  on  Sees.  80, 31, 82  and  83 

Dowagiao  creek 

Spring  brook 

Bur  creek 

Gobert  creek I 

Brandywine  creek ) 

Conklm  creek 

Mechanicsburg  creek 

Gharleyoiz : 
Spring  brook  br.  of  Bear  creek 

St.  Glair  creek 

Mpnroe  creek 


Gheboygan : 
Little  Pigeon  riyer  ... 

Spring  brook 

Little  Sturgeon  riyer 
Stewart  creek 


Chippewa : 
East  br.  of  Tahquamenon  riyer 

Trout  brook 

Bear  creek 

Trout  brook 

Sault  Bapids 


Glare: 

Randall  creek 

Becker  creek... 

Ghard  creek 

Waldo  ereek 

Hay  creek 

Beayer  creek 

XJtley  creek 

Wagner  creek 

No  name - 

Newton  creek 

Seyeral  streams  on  Sees.  8, 9, 

16,  20  and  32 

Silyer  creek 

Norway  creek 

Oishawash  creek 


Clinton: 

Coon  creek 

Little  Maole  riyer 

Alder  creek 

Meadow  brook 


Crawford : 

North  branch  of  Au  Sable 

Bast         "       "        " 

Br.  of  south  br.  of  Au  Sable .. 

East  br.  of  east  br.  of  Au  Sable 


Township. 


Marshall 


It 


Bckford 

MarshaU 

Eckford 

Battle  Creek 

Tekonsha 

Athens 


^^ 


Burlington. 

Athens 

Burlington. 


Jefferson  St  Howard . 

La  Grange 

Jefferson 

La  Orange. 

Porter 


i( 


Newberg 

VoUnia 

Newberg 

Maroellus ^.^ 

Jefferson  and  Melton 

Maroellus 

La  Orange 


MelroM 

South  Arm 


li 


K 


Nunda  

Burt 

34  and  85  N.,  2  W. 
88N.,2W 


46  N.,  7  W. 
Budyard.. 


it 


Grant 


u 

tl 

(4 


Surrey 


II 


17N.,4W. 
17N.,6W. 
Temple... 


41 


Middleburg  &  Siota 

Qyid- 

Qyid  and  Victor 

Eagle 


28N.,1W 

27N.,3W 

Center  Plidns , 
Grayling 


Depositor. 


J.  F.  Garwood 

It  II 

II  It 

II  II 

II  It 

Geo.  S.  Perry 

A.  D.  Kldred 

Geo.  Buchanan 

IraWarsop 

II         II 

Joseph  Beadle 

Cyrenius  B.  Knight.. 

G.  H.  Kimmerle 

(I  II 

Edward  Kegan...rr.. 

A.  M.  Kingsbury 

J.  Withers.. 

Geo.  E-  Byerding. 

Ghas.  Wetherbee 

G.  S.  Jones 

»t        II 

W.  L.  AmoidLllIIIlII 
J.  A.  Parsons. 

E.  P.  MeKenaie 

A.  B.  Atwater 

W.  B.  Stimson 

C.  S.Gampbeii 

L.  D.  Bartholemew.. 

Jacob  K.  Shook 

Wm.  Hawkins 

M.  A.  McHenry.. 

B.  H.  L'Hommedieu. 

Mich.  Fish  Com 

John  H.  D.  Eyerett.. 
II  II 

H.  H.  Wyatt 11 

Mich.  Fish  Com 

O.S.Derby 

It  II 

II  II 

II  II 

II  It     -— -       -- 

II  II 

Nat  D.  Watkins 

II  It 

E.  H.Smith III','. 

Geo.  M.  Brown 

It  II 

C.Btein lllllll 

It     II 

J-  A.  Valentine 

F.  D.  Cleyeland 

Ghas.  Cowan 

Frank  O.Bryan 

R.  H.  L*Hommedieu. 
It  tl 

II  tt 

A.  £.  Newman....... 


Date. 


February  18. 
18. 
13. 
13. 
18. 
18. 

6. 

6. 

6. 

6. 

6. 

6. 


II 
tl 
It 
tl 
It 
II 

41 
tl 
tl 
tl 
tt 


tl 

II 
II 
II 
II 
tt 
tl 

March  8. 
3. 


6. 
6. 
6. 
6. 
6. 
6. 
6. 


8. 

3: 

8. 
3. 


April  4 

February  27. 
27. 


It 


March    6.. 
6.. 
6. 
2L. 


II 
It 


tt 


May  8 

"     6 

"     6....... 

"     6 

April    10     to 
June  29 


February 
It 


it 

It 

44 
41 

tl 

II 
II 


Maroh  20 

"      20 

April  17.. 

"     17.. 


February  21. 
"  21. 
"        21. 

18. 


March  21.... 

"       21 

"       21,... 
6.... 


Number. 


3,000 
3,000 
8,000 
3,000 
5,000 
3,000 
6,000 
8.000 
10,000 
8,000 
6,000 
3,000 


6,000 
8,000 
5,000 
3,000 
10,000 
1,000 
1,000 
6,000 
1,000 
6,000 

8,000 

8,000 
6,000 


10,000 

8.000 

10,000 


10,000 

8,000 

10,000 

12,000 


18,000 
4,000 
4,000 
7,000 

216,000 

8,000 
8,000 
6,000 
8,000 
8,000 
6,000 

6,000 

8,000 
8,000 

6,000 
6,000 
6,000 

6,000 


6,000 
5,000 
8,000 
3,000 


18,000 
15,000 
15,000 
10,000 
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Brook  Trout  PlantB^  15^.— Coktiwued. 


Cofonty  and  name  of  waters. 


Delta: 
Day's  riyer 


Dickinson : 
Stream  on  Sees.  0,  41  and  27 
DaTis  creek 


Eaton: 

MiUozeek 

Town  Line  brook 

Boyer  brook 

Boa  brook 

Jennie  or  Beeman  brook. 

Hanea  creek 

Jordan  brook 


Emmet : 
Bear  riyer.. 
Maple  riyer 


^jonesee  • 
Begole*8  creek. 


Oladwin : 
Chapman  creek 


Goaebtc: 

McDonald  riyer 

Siemere  creek 

Welch  creek , 

Not  named 

Hammond's  creek 

Montreal  riyer 

Black  riyer , 

Little  Presqne  Isle  riyer 

Eabt  branoh  of  Little  Presqne 

Isle  riyer 

Stream  on  Sees.  9, 16  and  17  ... 

Little  Presqne  Isle  riyer 

Dnok  creek _ 

Ontonagon  riyer 

Tront  brook.. 

Slate  riyer _, 

Tront  brook 

Pelton  brook 

Powder  Mill  creek 

No  name  on  fraot.  Sees.  8  and  9 

Welch  creek 

Dock  creek 

Ontona^n  riyer 

Black  nyer 

Montreal  riyer 


Orand  Trayerse : 
Beitner  creek  ... 
Boardman  riyer. 

MiU  creek 

Reiser's  creek... 
Fairbank  creek . 

East  creek 

Mayfleld  creek .. 


Gratiot: 
Adams  creek 


Bnlloek  creek 


HUlsdale: 
Wheatland  creek 
Silyer  creek 


Township. 


Masonyille  and  Bald- 
win  


Breen 

Breen  and  others. 


Walton  and  Lee 

Walton  and  Carmel 
Chester 


•t 


VermontyUle 
Chester 


Clarion  . 
Pellston. 


Qenesee, 


Edward  and  Clement 


Bessemer 

Ironwood  &  Bessemer 
Ironwood 


it 
t« 

ii 


Bessemer  . 
Wakeaeld. 


Marenisco... 
46N.,43W.  . 
Marenisco... 
Watersmeet. 


(i 


Marenisco. 


it 
it 
it 


Bessemer 

Ironwood ... 

ti 

Watersmeet. 

it 


Bessemer 

Ironwood  &  Bessemer 


Blair 


Whitewater. 
Paradise 


tt 


Stream  on  Sees.  14  and  28 

Stream  on  Bees.  11, 12, 86, 26, 22, 

28  and  17 

Hod«es  creek 

Townsend  Spring  brook 


Arcada,  Seyille  and 

Snmner 

Sumner 


Wheatland 

Cambria  and  Wood- 

biidge 

Camden 


Reading  and  Allen  . 
Soipio 

Moscow  and  Hanoyer 


Depositor. 


Richard  H.  Merta 
S.  H.  Bridges 

it  it 

Samuel  Curtis ... 

E.  R.  Moran  ..... 

F.  3.  Jordan 

i«  tt 

it  tt 

tt  tt 

It  tt 

W.  B.  Stimson ... 
it  it 

CM.  Begole 

Qeo.  L.  Lamb 

L.  L.  Wright , 

it  tt 

it  tt 

it  It 

tt  it 

*•  it 

♦i  tt 

it  tt 

tt  tt 

it  i. 

it  tt 

I       it  tt 

J.  M.  Whitman  II 
tt  tt 

Henry  B.  Roney.. 
it  It 

Thos.  Kissane..!! 
It  it 

L.  C.  Walker.  II" 

A.  D.  Johnston  .. 

it  tt 

L.  L.  Wright  ..II 
ti  It 

J.  K.  V.  Agnew... 

L.  L.  Lydell 

tt        tt 

It        it 

J.  O.  Crotser 

t«         it 

Birton  I.  Gee 

it  II 

James  B.  Thome 

Ed.  D.  Babeoek.. 
W.  C.  Young 

Chas.  F.  Niblack 

T.J.  Strait 

Eugene  Strait 


Date. 


May  6. 

"    15 
"    15 


February  21. 
"        21. 

18. 

18. 

13. 
"        13. 

18. 


April  4 

"     4 

February  18 

March  6.... 

May? 

*'    7 

"    7 

"    7 

"  1^  '-- 

"    7  7. 

"    7 

"    7 

"    7 

"    7 

"    7 

*'    7 

**    7 

•*    7 

"    7 

"    7 

"    7 

**    7 

"    7 

"  7...... 

"    7 

"    7 

"    7 

"    7 


February  27 
'*        27 

"#      27 

"        27 

March  18... 

*'       13... 

"       10... 
"       10... 

"       3.... 

February  13 
13 

13 
13 
IS 


Number. 


6,000 

9,000 
6,000 


10,000 
5,000 
8,000 
3,000 
8,000 
3,000 
8,000 


10,000 
16,000 


6,000 


6,000 

10,000 
8,000 
6,000 

S;8SS 

o.ooo 

4,000 
10,000 

4,000 
2,000 
6,000 
4,000 

4,000 
2,000 
7,000 
6,000 

2,ono 

4,000 
4,000 
2,000 
4,000 
4,000 
14,000 
14,000 


6,000 
20,000 

8,000 

3,000 
6,000 
6,000 


6,000 
8,000 


8,000 

3,000 
3,000 

6,000 
3,000 
3,000 


12 
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Brook  Trout  PlantSj  i^^.— Continued. 


County  and  name  of  waters. 


Honghton : 
Otter  creek  and  branches. 

Salmon  Trent  rWer 

Martin  oieek 

Hill's  creek 


Bad  Water  creek 

Shane  ereek 

Blaekman  creek _ 

Sidnaw  creek _ 

Breanno  river 

Branch  of  wett  branch  of  Stur- 
geon river 


Huron: 
Willow  Spring  brook 


Ionia: 

Seeley^s  creek 

Stocking^s  creek  and  Cannon^s 

Mill  pond - 

Froyer  creek 

Silver  creek 

McVeigh  creek 

West  creek 

Erret  creek 

Stone  Quarry  creek 

Knapp  ereek 

Struole  creek 

Brown  ereek 

Ronald  creek 


\ 


Iosco: 

Sim*6  creek 

East  branch  of  An  Oi«s  river. 


Galley  creek  . 
Smithes  creek 


Indian  creek 


Iron: 
West  branch  of  Jumbo  river. 
Jumbo  river 


Isabella : 
Skunk  creek. 


4i 


k« 


Pumphrey  creek 

Hersey  creek 

Loomis  creek 

Willey  creek 

Stoney  brook... 

Chippewa  Cedar  creek 

Darrough  creek 

Camfro  creek 

Wheelan^s  creek 


Jackson : 

Cleland  stream 

Mackey  brook 

Tributary  to  Grand  river. 
Wheaton  spring 


Kalamasoo : 
Eagle  or  Streator  creek. 

Hinton  creek 

Little  Portage  creek 

No  name 

Asylum  brooks 

Harriron*s  creek 

Wells  creek  _. 

Little  Portage  creek 

Terry  creek  ._ 

Klein  creok 

Chamberlain  creek 

Blycrpek 

Stanley  creek 


Township. 


Portage  and  Chassell 

Portage 

Calumet 

Houghton  A  Kewee- 
naw  

Duncan 


47  N..  85  W. 
Laird 


4( 


Verona , 


Otisco  and  Grattan. 
Otirco 


Lyons, 


II 

II 
II 


Lyons  and  No.  Plains 

Lyons _. 

Ronald 


Tawas  and  Baldwin 
PUinflold,  Grant  and 

Sherman 

Plainfleld 

Plainfield,  Ghnant  and 

Sherman 

Oscoda 


46N.,37W. 
II        II 


RoUand 
II 

II 
Wise  ...! 


ti 
II 


Deerfield 


Union 

Deerfield 

Union t. 


Hanover 
Rives.... 
Liberty  . 
Hanover 


Charleston  and  Ross. 

Ross 

Texas  &  Kalamazoo . 


Kalamasoo  ... 

Schoolcraft... 

II 

W^skeahma  ... 

Prairie  Ronde 

Flowerfleld  ... 

Prairie  Ronde 
II  It 

Portage 


Depositor. 


C.  D.  Sheldon. 


II 


A.  Martin 


Wm.  H.  Ellis 

G.  W.  Shane  . 
II         II 


II 


Geo.  H  Houser... 
Leonard  GMllispie. 


II 


J.  B.  Madill. 


G.  O.  Bignell.. 
H.  J.  Leonard 


Fremont  C    Hatha- 
way   

Albert  Roof 

14  II 


l« 

II 
II 
II 


II 
•  I 
II 


H.  L.  Bailey 


C.  W.  Luce. 


II 
II 


II 


I*  • 
II 


John  Tadgahsong ... 


G.  W.  Shane 

14  .1 


W.  R.  .lones 

J.  K.  V.  Agnew 

II  14 

E.  W.  Allen  .... 


14 

II 


II 
11 


Geo.  A.  Hicks, 
ti  II 


II 


14 


II  14 

Geo.  A.  ChatteHon* 


W.  W.  Dew 

Grove  H.  Wolcott 
C.  J.  Van  Schoick 
E.  L.  Heath 


Date. 


May  25 

*•  25 

*•  12 

"  12 

"  12 

*'  12 

"  12 

•'  12 

••  12 

**  12 


March  17 

February  15. 


14 
II 

II 
II 
44 
44 
i4 
•  I 


15. 


21. 
21. 
21. 
21. 
21. 
21. 
21. 
21. 


Henry  D.  Streator. 

H.  Dale  Adams 

A.J.  Stevens. 

A.  L.  Lakey 

Henry  Ostrander .. 
W.  C.  Kohl 


II 


C.  S.  Hasbrouck .. 

John  Terry 

Cbas.  W.  D.  Allen. 
JohnE.  Pabst.... 

Henry  1.  Allen 

Joseph  Conklin... 


March  10 

»      10 
"      10 

"       10 
•*       10 

May  12... 
"    12... 


February  15.. 

15.. 

15.. 

17.. 

17.. 

17.. 

March  10 

"       10 

"      10 

"      10.... 
"      10 


February  18.. 
13.. 
18.. 
13.. 


13 
13 
10 
10 
10 

March  3 

"       3 

*•       3.... 
"       8.... 

••       8 

**       8.... 

"       3 

"       8 


Number. 


80,000 

U.00r> 

3,000 

6,000 
8,000 
6,000 
6.000 
6,000 
6,000 

9,000 


6,000 

10,000 
3,000 


10,000 
3,0G0 
3,000 
3,000 
3,000 
3.000 
3,000 
6,000 


6,000 

20,000 
10,000 

10,000 
10,000 


6,000 
6,000 


15,000 

10,000 

5,000 

6,000 

6,ax> 

6,000 
3,000 
6,000 
6,000 
3,000 
6,000 


3,000 
3,000 
8,000 

2,000 


5,000 
6,000 
3,000 
3,0(« 
3,000 
1,000 
1,000 
6,000 
6,000 
6,000 
6,000 
6,000 
1,000 
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Brook  Trout  Plants,  1896,— Cojxtinved, 


County  and  name  of  waten.' 


Kalkaska : 
Kapid  xiTer 


South  Boardman  river.. 
Middle  Boardman  river 
Rapid  rlTer 


Kent: 
Hutohins  creek 
Barclay  creek.. 
Leache  creek .. 
Turner  creek... 


Ke-weenaw : 
Montreal  river 
Silver  creek... 
Gratiot  river . . 
Tobaceo  river. 


Lake: 
Streams  on  Sees.  10, 11  and  12.. 

Roach  creek.. 

Irons  creek 

Liittle  Danaher  creek 

Sauble  river 

Liittle  Manistee  river 

North  branch 

Little  Manistee  river 

N .  br.  of  Pere  Marquette  river 

Lapeer: 

Hasly  creek 

Elk  creek 

North  branch  of  Flint  river... 

Smith's  creek 

Dutch  oieek 

Blocker  creek 

Webster  creek 

Hemingway  creek 

Farmer's  cr^ek 

Branch  of  Hunter's  creek 

Gravel  creek 


Leelanau : 

Mosseau's  creek 

Stream  and  pond  on  Sees.  4,  82, 

4,31 

Crystal  river 

Cedar  creek 

Singery  creek 

Ererett's  creek 

Clear  cre^ 

Wells  creek 

Knoz  creek 


Township. 


Clearwater,  Kalkaska 

and  Excelsior 

Boardman 


ti 


Rapid  River 


Algoma  &  Plainfield. 
Cannon  &  Plainfield 
Algoma 


■: 


Lenawee : 
Woodward  creek. 

Evans  creek 

Lavrrence  creek.. 


Luce: 

Stream  on  Sees.  26,  5,  8, 17, 16 
and  21 


Maeomb: 
McKay's  creek 


Mackinac : 

Coleman  creek 

Cool  creek 

Stevens  creek 

Outlet  of  S.  Manistique  lake 


Manistee : 
Little  Bear  creek 

Pine  creek 

Corfu  creek 


Allouez.. 


Sherman 


Centre 


Eden  and  Elk 

Plains 

Sheridan  and  Elk. 

19N.,13W. 

19,aON.,  12  W 

Ellsworth 

Nirvana... 


Elba  and  Oregon. 

Marathon 

Rich    

Deerfield 

Oregon 

Hadley 


it 


Metamora 

Lapeer 

North  Branch. 


Leelanau 


It 


Glen  Arbor. 
Solon 


it 


Kasson . 
Empire 


Franklin 

Franklin  &Tecumseh 
Hudson  _- 


Columbus. 
Bruce 


Garfield 


(I 


Newton 
ii 


Springdale 
Stronach... 
Brown 


Depositor. 


Elmer  E.  Wealch 
W.  B.  Stimson ... 


ii 
ii 


It 
it 


Robert  Carlyle. 


ii 
ii 


Ii 
Ii 


W.  T.  EUis 

II  ii 


Charles  Schmick.. 
Morgan  Williams. 


J.  K.  V.  Agoew 
it  it 


ti 


it 


it  it 

H.  W,  Marsh...! 

Geo.  M.  Brown., 
it  it 

W.  B.  Stimson  II 
Mich.  Fish  Com. 


L,  J.  Wicker 

J.  L.  Preston 

it  it 

it  «i 

Hiram  Jones 

M.  F.  Hemingway 
it  it 


it 


ti 


R.  B.  Conklin 

C.  A.  Smith 

Jephtha  Bradshaw 


Omena  Hotel  Assoc. . 

N.  E  De  Golier 

D.H.Day 

N.  W.  Herrington.... 


ti 


it 


N.  W.  Courson. 
E.  R.  Dailey ... 


H.  H.  Holladay. 

M.  J.  Pierce 

James  B.  Thorn. 


W.  L.  Lake 


H  W.  Bradley 


Wm.  Hudson. 

it  tt 

E  A.  Davis  .. 
it  it 


J.  K.  V.  Agnew 
it  .t 


II 


Date. 


February  27 
AprU  4 

"      4 

"       4 


February  10. 

10. 
10. 


May  25 
"  12 
"  12 
»*     12 


February  27. 
'♦        27. 

27. 

27. 

March  23.... 

"       28..-. 
ti        9a 


Number. 


April  i 

I 

*'      13 

February  18.. 

18.. 

18.. 

18.. 

18.. 

18.. 

18.. 

18.. 

18.. 

18.. 

April  6 

■ 

March 

13 

tt 

13 

it 

13.... 

it 

18  ... 

tt 

13 

it 

13 

it 

13.... 

it 

3 

It 

3.... 

it 

3.... 

May  11 

February  18 

May  6 

"      6 

"     6 

"     6 


February  27. 
27 
27. 


10,000 
10,000 
10,000 
25,000 


2,000 
3,000 
2,000 


26,000 
6,000 
1,000 

10,000 


6,000 

6,000 
12,000 

5,000 
15,000 
15,000 

6,000 
15,000 
10,000 


9,000 
6,000 

10,000 
6,000 
3,000 
3,000 
6,000 
3,000 

10,000 
3,000 
9,000 


6,000 

6,000 
6,000 
6,000 

6,000 

1,000 
1,000 


3,000 
8,000 
3,000 


6,000 


6,000 


2,000 
2,000 
2,000 
2,000 


6,000 

10,000 

4,000 
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Brook  Trout  PlaniB.  15Ptf.— Oontinubd. 


County  and  name  of  waters. 


Manistee— Cemh'n««d : 

Conger  Creek .... 

Kniokerbook  oreek . . . 

Giison  creek 

John  P.  Mason  creek 

Secor's  ereek 

("lay  Bank  oreek 

Kill  or  Kinne  creek .. 


Marquette: 

Little  Falls  creek 

Second  river 

North  branch  of  west  branch 

of  Esoanaba  riyer 

Cook*s  creek 

Switser^s  oreek 


Mason: 
Nickerson  creek 

2ainncreek 
inooln  creek... 
Big  Sable  creek . 


Mecosta: 

Black  creek 

Bamber  brook 

Randy  branch 

Hnghes  creek 

Pointer  creek 

Little  Chippewa  river 

Bandy  branch 

Stream  on  Sees.  20  and  17. 

Cedar  creek 

GtU  creek..  

Qoigley  creek 

Stony  creek 

Mack's  creek 

Little  Muskegon  river 

Borland  creek 

Paris  creek 


Midland : 
Pine  river 


Missaukee : 
CUne  creek 


Montmorency : 
Brush  creek. 


Montcalm : 

Corb>u  creek _ 

Town  Line  Lake  creek 

Tamarack  oreek 

Brand  creek 

Lahar  oreek 

Two  east  br.  of  Cedar  creek 

Spring  creek 

Entrecan  creek 

Alder  creek 

Big  Spring  creek 

Curtis  creek 

West  branch  r*t  Flat  river.. 


It 


it 


it 


Irving  creek ._. , 

Wiley  ereek 

Riches  creek 

Stream  on  Sees.  21,  28  and  27. 

Bushley  creek.... 

Cliiford  creek 

Wilcox  creek _ 

Spring  brook 

Salt  Spriug  brook 

Horse  Shoe  creek 


Township. 


Maple  Grove 

Maple  Gr've  &  Marilla 

Onekema 

Manistee 

East  Lake 

Brownstown 


Republic 

Ely  &  Humboldt. 


Tilden  &  Palmer.... 

Ishpeming 

Richm*d£  Negaunee 


Summit 

Summit  &  Riverton 

19Nm  15W 

20N.,16W 


Millbrook 

Sheridan 

Hartiny  &  Chippewa 

Martiuy 

Wheatland  &  Norton 

Sheridan 

Chippewa 


li 


Grant.... 
Deerfleld. 


it 


Deerfleld. 

^tna 

Green 


Homer,   Porter    and 
others 


Lucas 


Montmorency. 


Belvidere , 

Winfleld  and  Cato. 

WlDtteld 

Home 

Day 

Day  and  Ferris 

Dougla»e 

Sidney 

Pine 


li 


It 
it 


•I 


&  Montcalm. 


Ca  to  &  Douglass 

Cato  &  Belvidere 

Pine 

Cato  <fc  Wiofleld 

Montcalm 

Eureka 


ti 


Montcalm. 


Depositor. 


J.  K.  v.  Agnew. 
M.  S.  Howes.... 


Hans  Hansen 

Thomas  H.  Peterson. 

T.  A.  Brown 

C.  Stein 


Peter  Pascoe.. 
W.  L.  Bedford 


Geo.  A.  Newett. 
it  ti 

John  Q.  Adams 


D.  C.  Wiokham 


it 


Geo.  M.  Brown 

Wm.  H.  Baldwin,  Jr. 


J.  K.  V.  Agnew. 

it  It 


it 
it 
it 
•t 


it 

It 
it 
it 


James  A.  Roof. 

it  it 

tt  it     ' 

Fied  C.  Boyd-.! 


Date. 


•t  ti 

it  It 

Wm.  B.  Stimson 


tt 
%t 


it 
ti 


L.  S.  Sniger. 


Wm.  Booth 


D.  B.  Kelley. 


James  Huliert 


Birtonl.  Gee 

J.  K.  V.  Agnew 

it  ti 

Frank  J.  Rossman. 

W.  R.  Jonev 

Jacob  McCrea 

S.  Frost 

C.  E.  Elliott 


it 


Fred  Spooner 


ti 
ti 


it 

it 


S.  J.  Youngman. 
it  ii 


•t 
it 

ti 


t. 
ii 
ti 

it 


T.  I.  Phelps. 

it  it 


tt 
tt 
tt 


ii 
tt 
it 


February  27, 

March  IS.... 

"       13... 
"       20... 
"       aOL 
AprU17.... 

May  12 

"     12 

"     12 

"      12 

"     12 

February  24 

2i 

March  23... 

"       23... 


February  15. 

15. 

"        15 

15 

15 

"        16 

••        15 

15 

15 

March  2 

"      2 

"      2..,. 
A^ril  9 

"    9'.i:i: 

•»      9 '_, 

"      6 

March  12... 

**       IL.. 

"  10... 
February  15 
15 
IS 
Ih 
15 
15 
13 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
"  15 
15 
15 
15 
15 


Number. 


10,000 

10,000 

6,000 
3,000 
9,000 
2,000 


6,000 
6.000 

9,000 

3,000 

10,000 


6,000 

6,000 

6.000 

15,000 


6,000 

6,000 

12,000 

7,000 

4,000 

8,000 

3,000 

2,000 

6.000 

6,000 

10,000 

6,000 

7,000 

15,000 

10,000 

15.000 


25,000 
20,000 
15.000 


6,000 

8,000 

20.000 

3,000 

lO.OOO 

10.000 

5.000 

6,000 

6,000 

3,000 

lO.OOO 

6,000 

10,000 

16,000 

10,000 

8,000 

8,000 

8,000 

3,000 

3,000 

3,000 

3.000 

3.000 
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Brook  Trout  PianU^  l^P^.-— Continued. 


Connty  and  name  of  waters. 


Mofikegon: 

Stahioreek 

Yincent  creek 

MitcheU  creek 

Boewell  creek 

Gordon  creek 

Badiman  creek.... 
Bi«  Black  creek... 

Power's  creek 

Ldttie  Black  creek 

Biff  Bear  creek 

SilVer  creek 

Thomson's  creek .. 

Flower  creek 

GlcTeland  creek... 

Crockery  creek  and  tribntarles 

Newaygp : 

Jim  Wright  creek 

Harrington  or  Heald  creek. 

Odell  creek 

William's  creek 

Gnshman  creek 

Brook's  creek.. 
Bigelow  creek. 

4» 


I 


1( 


William's  creek 

Penoyer  creek 

Mehrten's  creek _ 

H^adof  Bongeriyer 

W)kite  river 

liowerCold  creek 

Five  Mile  creek. 

Flinton  creek _ _. 

Minnie  creek 

Stream  on  Sees.  3, 10, 15  and  16 

Upper  Cold  creek 

S.  Dr.  of  Pere  Marqnette  river. 

Pea's  creek 

Grass  Lake  creek 

Baker  cceek 


Oakland : 
Branch  ef  Bouge  river. 
Kearsley  creek 


Oceana: 
Cedar  creek 


Annley  creek... 

Stoney  creek 

Flower  creek 

Genneox  creek... 

Lennox  creek 

Stonv  creek... 

North  branch  of  White  river .. 
S.  branch  of  Pentwater  river.. 

Bnssell  creek... 

N.  branch  of  Pentwater  river.. 

Shigley  creek 

Headwaters  of  north  branch  of 
White  river 


Ogemaw : 

Stream  on  Sec.  12 

Stream  on  Sec.  13 

Forest  Home  stream. 

Nester  Creek 

Rifle  river 

Tittabawasaee  river.. 


Township. 


Fmitport.. 


•t 


Bavenna 

Mnskegon  A  Fmi^'t 

Moreland  &  Bgglsston 
Norton  &  Fnutport.. 
Norton  &  Muskegon. 


It        Ik 


Whitehall. 


«( 


Bine  Lake. 
Casnovia .. 


Denver.. 


•i 


Sherman  &  Dayton . 
Sheridan  &  Garfield 
Dayton  &  Ghreenwood 
Sheridan  A  Bridgeton 
Brooks -. 


It 


Garfield  &  Sheridan 
tt       tt  It 

Wilcox 

Croton 

WUcox 

Lincoln 

Wilcox 

t« 


Lincoln... 
Wilcox... 
Lincoln... 
Lilly 


Bloomfield . 
Groveland.. 


Crystal,   Weare   and 

Pentwater 

Weare 


Elbridge 

Golden 

Shelby  and  Benona. 
Ferry  and  Leavitt... 
Pentwater  and  others 

Hart 

Weare  and  Crystal... 
Hart. 


Depositor. 


Newfield 


Oeoeola: 

Sweet's  creek 

Isaacson  creek 

Hersey  river 

Johnson's  creek 

Snyder's  creek _ 

Town  Line  creek 

Bast  trlbatary  of  Pine  river.. 


Bdwards 

Edwards  A  Ogemaw. 

Logan 

Ogemaw 

21N.,1E ^.. 

Bichmond 

Bichmond  A  Lincoln 

Bichmond 

It 

Lincoln... 

It 

Sherman 


Edwin  C.  Torrans.... 
tt       it       tt 

Miles  W.Bradford.. 

G.  S.Gordon , 

James  Pett 

E.  p.  Maroon , 

.t  41 

It  tt  — - 

E.  M.  Bnggles.A.... 

John  Haverkate 

Elliot  T.  Slocnm 

James  Stannard 

Andrew  Gerber 

Frank  E  Cole 

It       II    II 

J.  A.  Gerber 

W.D.  Sergeant 

Edwin  O.Shaw 

S.  D.  Thompson 

J.  K.  V.  Agnew 

ti  it 

It  it 

George  King 

M.  D.  Hayward 

it  tt 

tt  ti 

It  it 

tt  tt        ----- 

tt         'tt 
ti  tt 

Michigan  Fish  Com. 

it  It  it 

ti  tt  tt 

it  It  tt 


S.  Alexander 

L.J.  Winder 

D.  C.  Wickham 

ii  it 

O.  B.  Estey IIIII 

ti         it 

K  D.  Bichmondlllll! 

it  it 

J.  K.  Flood......""" 

ii         it 

it  it 

it  tt 

It  I*         -  — -- 

tt  it         ------ 

Wm,  Hayward 

G.  A.  Hauptman 

ti  i« 

John  E.  McDonald.. 

B.  H.  L'Hommedien 
it  it 


Edwin  Wood... 
J.  W.  Densmore 

tt  ii 

it  It 

W.  B.  Stimson . 
it  tt 

Charles  Larson 


Date 


Feb.  24. 
»•     24. 


24. 

24. 
24. 
24. 
24. 
24. 
24. 


II 
It 

ti 

It 
it 
II 
ti 

tt 


24. 


•*     24.. 
Mar.  17. 


Feb.  29. 

"     29. 

"     29. 

"      29. 

"      29. 

"      29. 
Mar.  17. 

"     17. 


17. 

17. 

17. 

17. 

17. 

17. 

17. 

17. 

17. 

17. 

17. 

AprUlS 

^'      18. 

*•      18. 

"      18. 


ii 
It 
it 
It 
it 
ti 
it 
II 
it 
ti 
It 


Feb.  21. 
18. 


ii 


Ii 
ti 

it 
it 
tt 
It 
Ii 
it 
tt 
it 
It 
ti 

ti 


24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 


29.... 


Mar.  6.. 

•*     6.. 

"  10. 
"  21. 
•*     21. 


Feb.  17. 
Mar.  23. 

•*     23. 

•*     28. 


A^ril4. 
Mar.  6. 


Number. 


8,000 
6,000 

6,000 

8,000 
8,000 
6,000 
8,000 
8,0  0 
6,000 

5,000 

10,000 
5,000 


3,000 

3,000 

8,000 

8,000 

6,000 

10,000 

6,000 

15,000 

8,000 

5,000 

9,000 

.8,000 

15,000 

6,000 

6.000 

9,000 

6,000 

6,000 

6,000 

25,000 

10,000 

5,000 

5,000 


6,000 
10,000 


10,000 
8,000 
8,000 
3,000 
3,000 
8,000 
6,000 

10,000 

10,000 
8,000 

15,000 
3,000 

6,000 


8,000 

15,000 

10,000 
15,000 
20^000 


5,000 
6,000 
15,000 
6,000 
6,000 
6,000 
6,000 
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Brook  Trout  Plants,  iS^tf.— Coxtcludbd. 


Gotinty  and  name  of  waters. 


Oaceola-  Continued: 

Hnnell  creek 

Armstrong  creek... 
Pine  riyer 


Otsego: 

Chapin's  creek 

Pigeon  river  and  branches  .. 
Lake  <  on  Sees.  22,  27  and  28  . 

Mossback  creek 

Brown  creed 

Le8lie*8  creek 

East  branch  of  Sturgeon  rive^ 
West  branch  of  Sturgeon  river 
Headwaters  of  Sturgeon  river. 
Boyne  river 

Ottawa : 

Waverly  brooJc^ 

Bertsch^s  creek 

Stream  on  Sees.  IS,  16  and  21... 
Crockery  creek 


Hose  mmon: 
Sugar  creek 


Schoolcraft : 
Spring  creek. 
Mead  creek.. 
Bear  creek... 


St.  Jo'  eph : 

Houston's  ran.. 

rttream  on  Sees.  5,  8  and  17. 

Soring  run 

Rocky  river 


Portage  river. 
Pebble  brook. 


Tuscola : 
Dead  creok... 
Qooden  creek. 


Van  Buren : 

Camnbell's  creek 

Hale's  spring  brook 

Carter's  creek 

Brush  creek 

East  branch  of  Paw  Paw  river. 

Willow  creek 

Hayden  creek 

Brush  creek 

Anderson  creek. 

Butternut  creek 

Deer  Lick  creek 

Iron  run 

Ackley  brook 

tTributary  to  north  branch  of 
Paw  Paw  river.^ 


Washtenaw : 
Fleming's  creek. 
Townsend  creek. 

Fleming  creek 

Lett's  creek 


Wexford: 
Fletcher  creek.. 
Newton's  creek. 
Churchill  creek 

Slagel  creek 

Cedar  creek 


Township. 


Harmon. 
Mentor .. 
Burdell. 


Corwith 
Dover... 


ii 


Dover  Sc  Livingston.. 


Corwith.... 

Elmira 

Livingston 
Elmira 


Holland 


It 


Talmadge 
Chester.... 


Nester. 


Germfask 
It 


Fawn  River 

it         »t 

Flowerfleld-""""!! 
Flofrerfleld  &  Look- 
port 

Park  and  Lockport.. 
Nottawa 


Arbela. 
Vassar. 


Almena 


*k 


Pine  Orove. 
Lawrence.. 
Antwerp... 


(t 


Almena 

Hftmilton 

Decatur 

Geneva 

South  Haven.. 

Paw  Paw- 

Antwerp 


Paw  Paw. 


Ann  Arbor 


li 


Superior  and  Saline 


ipe: 
fvi 


Sylvan 


Antiooh 

Hanover ^. 

SpringviUe 

Boon 

Cedar  Creek. 


Depositor. 


Ezekiel  Marsh 
Peter  Cauchy . 
W.  B.  Stimson 


D.  M.  Sly  .... 
A.  A.  Crane... 
John  Coslow . 


John  D.  Foster 


Jame«  W.  Turner 

R.  H.  L'Hommedieu. 

W.B.  Stimson I 


A.  G.  Baumgartel 


11 


Geo.  H.  Root.. 
Robert  Lange. 


R.  H.  L'Hommedieu. 


Edward  Meaere. 
ii  It 


It 


It 


Alex.  Houston 

Freeman  L.  Miller. 
P.  C  Pursel 


H.  H.  Whipple. 


tt 


L.  A.'  Clapp 


H.  D.  Hinkley. 
M.  Brainard... 


Charles  Veley 

tt  tt 

A.  B.  Stuck..."" 
George  McFem . . 
J.W.  Frie 

B.  W.  Payne 

George  Langdon. 
Frank  Stapleton. 


Data. 


ti  ti 

W.  O.  Cook  St  Son 


tt 


ti 


tt 


C.  Engle 

Lincoln  H.  Titus. 


March  10 

"      10. 

AprU  i 

March 

tt 

tt 

6 

6 

6 

tt 

6 

'    "        6 

"       21 

"       21 

April  4 

February   5. 

"         5. 

24. 

March  17. 


II 

21 

May  11 

It 

11 

4t 

11 

March  2 

tt 

3 

ti 

3 

February   6. 

"         6. 

6. 


WiUiam  M.  Thayer.. 


FredR  Bice 

Emery  Towneend ... 
Geo.  W.  Walterhouse 
C.E.  Letts 


C.  Stein 
It     It 


It 

II 


ti 


W.  B.  Stimson 


It 


ti 
It 
tt 
tt 
It 
tt 
tt 
ti 
It 
tt 
tt 
tt 
tt 

ti 


tt 
ft 
tt 

It 


18 
18. 


11. 

11 

10. 

11. 

11. 

11. 

11. 

11 

u. 
11. 
11. 
11. 
11. 

11. 


6. 
6. 
6. 
6. 


AprU  17. 
^'  17. 
'*  17. 
'*  17. 
"        4. 


Number. 


10,000 

6,000 

15,000 


15,000 

15,000 

3,000 

10,000 

6,000 
15,000 
15,000 
12,000 


3,000 
3,000 
8,000 
6,000 


15,000 


8,000 
6,000 
6,000 


8,000 
3,000 
8,000 

10,000 

10,000 

3,000 


6,000 
10,000 


8,000 
3,000 
6,000 
10,000 
10,000 
5,000 
6,000 
6,000 
3,000 
6,000 
8,000 
3,000 
8,000 

6,000 


6,000 
6,000 
8,000 
6,000 


8,000 

8,000 

8,000 

10,000 

12,000 


Total 


8,367,000 
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Proton  Trout  Plants,  1895, 


County  and  name  of  waters. 


Chippewa  : 
Saolt  Ste.  Marie  river 

Clare: 
Bear  Lake 


Grand  TraTerse : 
Boardman  river. 


Ionia: 
Kelaey's  creek  and  pond , 

Kalamazoo : 
Campbell  creek 


Gnnn  creek  ... 
Whitford  lake. 


Lake: 

Twin  lakes 

Star  lake 

Middle  branch  of  Pere  Mar- 
quette river _ 

Llake 

Bray  lake , 

Crandall  lake 

Wolf  lake 


Macomb : 
Silver  creek  and  tribntaries. .? 
Thornton  lake  and  tributaries) 

Marquette : 
Dead  river 


Montcalm : 
Fatte  lake. 


Muskegon : 
Carleton  creek 


Newaygo : 
South  branch  of  Pere  Mar- 
quette river 


Oceana: 
Colfax  lake 


Og«D 


niaw: 
voe  lake 


Ontonagon : 
Fire  Steel  river 

Mecosta: 
Clear  lake 


Township. 


Sault  Ste.  Marie 

17N.,5W. 

Several 


Ionia . 


Richland  and  Com-" 

stock 

Charleston 


Webber 
Lake... 


Yates  and  others 

Pleasant  Plain  ._ 
ti  it 


Depositor. 


Michigan  Fish  Com- 
mission   


Date. 


G^.  M.  Brown. 


L.  L.  Lydell 


E.  P.  Kelsey 


H.  Dale  Adams 


Geo.  M.  Brown. 

it  tt 


Center 


11 


Bruce  &  Washington. 

Marquette 

Eureka 

Whitehall 


Several 

Colfax  .... 
Cummings 
Greenland 
Colfax  .... 


W.  C.  Rowley 
T.  £.  Borden . 

41 


it 


Wm.  H.  Baldwin,  Jr. 


H.  W.  Bradley 


J.  M.  Longyear . 


T.  I.  Phelps. 


John  H.  Chapman.. - 


A.  B.  Atwater. 


E.  D.  Richmond 


A.  S.  Rose. 


Willis  F.  Sawyer. 


Geo.  A.  Roof 


AprU29 
"     1. 


i( 


15 


March  12. 


^^ 


March  8. 


May  22 


February  20.. 


March  U. 


il 


it 


18. 


U. 


AprU2 


II 


28 


February  19.. 


Total. 


Number. 


5,000 
10,000 

5,000 

10,000 

5,000 


15,000 
20,000 

7,000 
10,000 
10,000 
10,000 
15,000 


7,500 

10,000 
7,500 
5,000 

20,000 
7,000 
5,000 

15,000 
7,000 

206,000 
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Broum  Trout  PlanU,  1896. 


Coimty  and  name  of  waten. 


Berrien : 
Oz  creek 

Bastman  creek.. 
Pipestone  creek. 


Oratiot: 
▲dams  creek . 
Beayer  creek 


Hillsdale: 
Spring  brook. 

Huron: 

CassrlTer 

Pigeon  creek . 


Ionia : 

Keisey  creek 

Choater  Spring  brook. 

Kalamaaoo : 

Bear  creek  .: 

Portage  creek 

Capt.CMld*B  creek... 


Kent: 

Farr  creek 

Bnttemnt  creek.. 
Stream  on  Sec.  17 

Seder  creek 

Bine  lake 

Bosh  creek 


Lake  and  Mason : 
Sanble  riyer 


Lenawee: 
Wolf  creek 


Macomb: 
SiWer  creek  ._ 
Smith's  creek 
Elliot's  creek 


Mn»kegon : 
Big  Black  creek. 


} 


Oakland : 
Paint  creek  and  tribntaries 

Osceola: 

Ashton  creek 

Bose  lake  outlet 


Ottawa: 
Bush  creek. 


St.  Joseph : 
Little  Portage  creek. 

Mill  creek 

School  creek 

Hog  creek 


Township. 


Benton  and  Sodus .. 
Pipestone  and  Sodus. 


Arcada  A  Pine  Biver. 
Seville 


Woodbridge 


Sheridan. 


Ionia... 
Liberty 


Wakesbma 

Charleston  A  Climax 
Climax  and  Payilion. 


Spencer  and  Oakfield 

Spencer 

Cascade 

Algoma 

Oaldleld 

Wyoming 


Sheridan  and  Elk. 

Cambridge  &  Adrian. 

Bruce  A,  Washington. 
Bruce 


Moorland  and  Mus- 
kegon..  


Atou,  Oakland  and 
Orion 


Lincoln  and  Leroy 
Sherman .. 


Blendon. 


Mendon 

Constantine. 
Flowerfield . 
Lockport  ... 


Depositor. 


E.  £.  Plimpton 


«i 


ii 


Birton  I.  Oee 

(4  kt 


W.  Whitney. 


John  B.  Madill 

11  II 


H.  L.  Bailey 
R.  C.  Cary  ._ 


Wm.  Fulton  .— 
Barzilla  Snow . 
H.  Dale  Adams 


Frseman  Addis 


Lewis  M.  Lester. 
0.  C.  Darling .... 

T.  L  Phelps 

Vernon  Hooper . . 


H.  W.  Marsh. 


Marion  A.  Ladd 


H.  W.Bradley 

It 


II 


Ernest  Eimer . 


Simon  Grube. 


J.  W.  Densmore . 
E.  B.  Femstrom. 


Wm.  Hall 


C.  L.  Hasbrouck. 
Arthur  N.CiUp.. 
H.  H.  Whipple... 


Date. 


Number. 


April  9 
.1     9 


March  10 

"      10 


February  18. 


March  17. 
"      16. 


February  21. 
18. 


II 


March  3 

"      26.... 
February  18. 


10. 

10. 

10. 
March  17.... 
February  16. 

18. 


II 


March  28. 
"      3.. 


February  18. 
18. 


II 


24.. 


AprU6 


March  23.... 
"      5 


February  24. 


March  8 

February  6. 

6. 

6. 


It 

It 


10,000 


6,000 
6,000 


8,000 


10,000 
6,000 


3,000 
3,000^ 


6,000 
10,000 
10,000 


8,000 
5,000 
8,000 
6,000 
6,000 
6,000 


10,000 
10.000 

6,000 
6,000 

10,000 

15,000 

10,000 
6,000 

3,000 


10,000 

10,000 

9,000 

10,000 


Total 


220,000 
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Rainbow  Trout  PlanU,  1895. 


County  and  name  of  waten. 

Township. 

Depositor. 

Date. 

Number. 

Crawford : 
Big  oieek 

2N.,1W 

B.  H.  L*Hommedieu. 

C.  D.  Sheldon 

Michigan  Fish  Com- 
mission   . 

June  16 

May  24 

June  10. 

"     21 

Julyl 

June  17 

May  2 

June  7 

15,000 
12,000 

Houghton : 
"Piliniin  river 

Portage  and  AdamsL. 
Webber 

Lake: 
Baldwin  creek 

Centre . 

5,000 

Tributary  to  Little  Manistee.. 

J.  K.  V.  Agnew 

Michigan  Fish  Com- 
mission   .... 

5,000 

MeootU: 
Cheney  ereek 

Qreene !.. 

Several... 

3,000 

Newaygo: 
Sontn  branch  of  Pere  Mar- 
quette nver 

Michigan  Fish  Com- 
misnon 

Ontonagon      .    ^ 

16,000 

Ontonagon: 
Town  Line  creek 

W.F.Sawyer 

Michigan  Fish  Com- 
mission  

8,000 

Oaoeola: 
East  and  wast  branches  of 
Pere  Marquette  river 

Several 

• 
> 

5,000 

( 

68,000 

Rainbow  Trout  Plants^  1896, 


County  and  name  of  waters. 

Township. 

Depositor. 

Date. 

Number. 

Crawford : 
Big  creek . , . 

2N.,1W 

B.  H.  L*Hommedieu. 

Michigan  Fish  Com- 
mission   

Junes 

"     15 

"     8 

May  25 

June  8 

15,000 

Lake: 
Middle  branch  of  Pere  Mar- 
quette river . 

Nirvana 

Bruce  and  Almont.... 
Sheridan  and  Elk.... 
Deerfleld 

5,000 

Macomb  and  Lapeer : 
North  branch  of  Clintop  river. 

Manistee: 
Bauble  river 

H.  W.  Bradley 

H.  W.  Marsh 

10,000 
15,000 

Mecosta: 
Stream  on  Sees.  20  and  21 

Fred  C.Boyd 

5,000 

Total 

50,000 

18 
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WaU-eyed  Pike  Plants,  1896. 


County. 


Barry. 


Berrien.. 
Galhonn. 


Cms 


Eaton 

HiUsdale. 

Jackson .. 


Kalamazoo . 


Kent. 


Lapeer 


Lenawee... 
Livingston. 
Montcalm.. 


Oakland.. 
Otsego... 


1 

r 


\ 


Name  of  waters. 


Gilkie  lake 

Stewart  lake 

Mud  lake _ 

Wall  lake 

Clear  lake 

Clear  lake 

Turtle  lake 

LakeGk>guac 

Montcalm  lake _ 

Sky-hawk  lake 

Huycks  lake. 

Fish  lake 

Hemlock  lake... 

Otter  lake 

Carver's  lake 

Luce  lake 

Spring  lake 

Lillalake 

Diamond  lake _ 

Long  lake 

Sebewa  lake 

Bear  lake 

Baw  Beese  lake 

Liberty  pond 

Clarke  8  lake 

Fox  lake * 

Bound  lake : 

Glllett's  lake 

Sugar  Loaf  lake 

Beed'slake 

Chain  lake 

Long  lake... 

Pickerel  lake 

Bound  lake 

Camp  lake 

Skel^rlake 

Chapm  lake ^. 

Emmons  lake 

Otter  lake 

Powderhorn  lake 

Parke  lake 

Dipper  lake 

Bronson  lake 

Devil's  lake 

Sand  lake 

Pickerel  lake 

Island  lake.. 

Baldwin  lake } 

Burgess  lake ) 

Pine  lake 

Inland  lake 

McCain  lake 

Calkins  lake 

Cranberry  lake.. 


Dei>08itor. 


Addison  Pennock 

L.  M.  Bugbee 

Dugall  Campbell 

W.  i).  Hayes 

Frank  Mattison 

Charles  Fuller 

C.  A.  Zimmerman 

F.  W.  Deming 

James  K.  O'Hara.. 

• 

C.  S.  Jones 

ti         it 

w.  L.  AmoidTrmriirrri! 

E.  8.  Mack 

W.  B.  Young 

John  A  Parsons 

Theo.  H.  Zintgraff 

Edgar  WethertMe 

Albert  Bogert 

B.  L.  Rudd 

W.  L.  Freemire , 

Wm.  C  Kemp 

Reid  C.  Cary 

John  L.  De  Lamater 

Wells  W.  Dew 

Chas.  J.  Van  Schoick 

Vernon  Sullivan 

W.  C.  Kohl 

Consolidated  Railway  Co 

C.  C.  Darling 

It  ti 

it  »t 

4t  (( 

44  14  --.--.-- 

H.  A.  Lamb 

W.  P.  Hetherington  

H.  P.  McElroy 

J.  C.  Mason 

WillJ.TiU 

I.  M.  Fisher 

J.  B,  Flanders 

Geo.  A.  KeU 

J.  J.  Van  Lewen , 

Effie  Josselyn 

T.  L  Pbelps 

Morgan  A.  Rundell.. 

G.  S.  Shattuck 

Morgan  Gulick 

O.  H.  Carpenter 

Jno.  D.  Foster _. 


Date. 


May  15 

15 
15 
15 
15 

11 

13 
11 
11 

14 
14 
14 
14 
14 
14 
14 
13 
13 
13 

15 

15 

14 
14 

14 
14 
14 
14 
11 

14 

12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 
12 

16 
16 

11 
11 

11 

18 
13 
12 

16 
16 


Number. 


120.000 
120,000 
120,000 
120,000 
120,000 

120,000 

160,000 
120.000 
120,000 

120,000 
120,000 
120,000 
120,000 
120,000 
120.000 
120,000 
160,000 
160,000 
160,000 

120,000 
120,000 

120,000 
120,000 

120,000 
80,000 
120,000 
120,000 
120,000 

120,000 

160,000 

160,000 

160,000 

160.000 

160,000 

160,000 

80,000 

►0,000 

80,000 


200,000 

200,000 
200,000 

600,000 
200,000 

160,000 
160.000 

240,000 

400.000 
400.000 
200,000 

240,000 
240,000 
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Wall-eyed  Pike  PlanU,  28d^.— Concluded. 


Gonnty. 

Name  of  waters. 

Depositor. 

Date. 

Number. 

St.  Joseph • 

Ayers  lake 

H.  Ayers 

May  13 

"     18 

"     11 

"     11 

*•     16 

160,000 

Fisher  lake 

Francis  B.  Carr 

160,000 

1 

Van  Buren 

Sherman  lake 

Michael  Gales 

240,000 

Waahtenaw 

Sonth  lake 

Arl  Ghierin ... 

120,000 

Wayne 

Detroit  river 

Michigan  Fish  Commission 

4,800,000 

f 

Total - 

18,720,000 

Black  Spotted  Trout  Plants,  1895, 


Ck>anty  and  name  of  waters. 

Township. 

Depositor. 

Date, 

Number. 

Newayco : 
Sontfi  branch  of  Pere  Mar- 
qoette  riyer . 

Several  

Mich.  Fish  Com 

Aognst  14 

8,000 

Small  Mouth  Black  Bass  Plants,  1896. 


Goanty  and  name  of  waters. 


Cheboygan : 
Dooglas  lake. 


Genesee: 
Bamam*s  lake  ... 
Copeneconie  lake 


Kalamazoo : 
Asylum  lake. 
Gall  lake.... 


White  lake.. 
Bargees  lake 

Lapeer: 
Cmer  lake... 
Barnes  lake . 


Montcalm: 
Colby  lake 

Muskegon: 
Duck  lake. 


Oakland: 
Darislake...... 

Rice  lake 

Orchard  lake... 
Maoe  Day  lake. 

Lotus  lake 

Big  lake 


Total 


Township. 


Munroe 


Fenton 

Holly,    Fenton   and 
others 


Kalamazoo 

Boss,  Barry  A  Bioh- 

Und 

Kalamazoo 

Eureka _ 


Marathon 
Richland . 


Evergreen. 


Fruitland 


Springfield 

Holly 

Forest,  Campbell... 

Waterford 

Springfield 


Depositor. 


John  Johnson 


Leyi  Bamum 


t. 


tt 


Herman  O^trander 

J.  T.  Upjohn 

C.  E.  Foote 

W.  E.  Holden 


Charles  Hatherly. 
John  L.  Preston.. 


H.  L.  Bailey 


John  R.  Austin 


F.G.  Ely 

J.  H.  Porter.. 
W.  Bloomfield 

A.W.BUin... 

F.G.Ely 


Date. 


June  16. 

May  14 . 

U. 
18". 


11 


14 


"  18 
"  18 
•'    22 


"    16 
"    16 


ti 


it 


It 

II 

II 
II 


14 

25 

14 
14 
14 

14 

U 


Number. 


16,000 

3,000 

3,000 

6,000 

9.000 
9,000 
5,000 


3,000 
9,000 


3,000 

6,000 

8,000 
8,000 
5,000 

5,000 

8,000 

• 

91,000 
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8mdU  Mouth  Blaeh  Bass  Plants,  1696. 


County  ftnd  name  of  waten. 


Antrim: 

Intermediate  lake 

Lake  of  the  Woods 

Cafs: 
Baron  lake 


Emmet: 
Crooked  lake. 
Pickerel  lake 

Jackson: 

Clear  lake 

Bound  lake  .. 


Kalamazoo : 

Barton  lake 

Sugar  Loaf  lake 


West  lake... 
Whitens  Uke 
Lyon's  lake  . 


Kalkaska: 

Starvation  lake 

Twin  lakes 

Crooked  lake 

Indian  or  Sqnaw  lake 

Kent: 

Campan  lake 

Beed^s  lake : ■.. 


ti 


ti 


Lapeer: 

Otter  lake 

Powderhom  lake 

Park  lake 

McKeon  lake 

Heminffway  lake . 

Leelanan : 
Manitoulake 


Lenawee: 
Devil's  lake 
Sand  lake .. 


Livingston : 
Znke  lake  . 

Mecosta: 
Clear  lake. 


Newaygo : 
Pickerel  lake  ... 
Kim  baU  lake.... 

Bigand  lake 

Little  Marl  lake 

Oakland : 
Mace  Day  lake.. 


St.  Clair: 
MiU  creek.. 
Black  riyer 


St.  Joseph : 

Fisher  lake 

Kaiser  lake 

Corey  lake 

Long  lake 

Thompson  lake 


I 


Township. 


Central  Lake 
Cnster 


Howard . 


Littlefield 


ti 


Waterloo 
Liberty  .. 


Schoolcraft 

Schoolcraft  and  Por- 
tage  

Kalamasoo 


4i 


Glade 

Glade  A  Cold  Springs 
Glade 


t» 


Caledonia 

Grand  Bapids 


4i 


Marathon . 

Oregon 

Marathon. 


Maniton  Island. 


Woodstock 

Franklin  and  Bain- 
biidge 


Hamburg 


Colfax 


Brooks  and  Garfield. 


Waterford 


Depositor* 


John  C.  Mathews. 
C.  L.  Bailey 


Charles  E.  Smith... 


Charles  BuUook 
O.  C.  Cope 


Orrille  Gorton 

Chas.  J.  Van  Sohoiok 


Henry  I.  AUen 


W.  C.  Kohl 

C.  B.  Foote 
II        it 


It 


ti 


C.  L.  Bailey. 

II        11 


II 
II 


II 
ii 


Lew  D.Stark 

Consolidated    Bail- 
way  Co 

G.  S.  Johnson 


J.  C.  Mason 

WiU  J.  TiU 

It         II 


Samuel  H.  Bow. 


Hope  Welch 

J.  J.  Putnam  &  Sons. 
W.  H.  Bennett 


A.  S.  Hobart 


Geo.  B.  Taylor 


Clyde  &  Kenookee ... 
Clyde,  Grants  Worth 


Fabius 

II 

II 

It 


Sherman 


Geo.  S.  Hammond ... 


A.  B.  Avery 

41 


It 


H.  H.  Whipple. 
Ed.  M.  Shafer.. 
J.  H.  Hahn .... 
H.  H  Whipple. 
]^  V.  Hohndue. 


Date. 


May  28 
"    18 


June  12. 


May  18 

"    18 


«    21. 
June  10. 


May  26 

"  26 

"  12 

"  12 

"  12 


"  18 

"  18 

*•  18 

•*  18 


June  14. 

»•     80 
May  261 


II 


21 


"    21 
'*    21 

"    18 


June  10. 
"     10. 


"     15. 


II 


15. 


May  28 


June  8. 


May  15 
"    15 


'  26 

'  26 

'  26 

'  26 

'  12 


Numbor* 


12,000 
4,000 


10,000 


10,000 
8,000 


4,000 
8,000 


6,000 

6,000 
6,000 
6,000 
6,000 


4,0QO 
4,000 
4,0QO 
4,000 


1,OQO 

800 

8,000 

12,000 

6,O0D 
6,000 

6,000 


6,000 
6,000 


4,500 


4,000 


8,000 


6,000 


10,000 
10,000 


5,000 
5,000 

6,000 
6,000 
4,000 
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i9ffia^  Mouth  Black  Bau  Plants^  289^— Oonoludsd. 


Countj  and  name  of  waters. 

Township. 

Depositor. 

Date. 

Nnmber. 

Van  Boxen : 
Lake  of  the  Woods 

Deoatur 

Frank  C.  Stapleton.. 
W.H.Bennett 

H.  F.Hodges 

Mich.  Fish  Com 

June  12.. 

"     22 

May  18 

July  6 

6,000 

Washtenaw : 
Whitmon^  lake 

Northport 

6,000 

Wexford : 
Big  Clam  lake 

Cadillac 

6,000 

Iiittle  Clam  lake 

Wayne: 
Detroit  riyer 

Detroit 

4,000 

Total - 

288,800 

Large  Mouth  Baas  Plants,  1895, 


Connty  and  name  of  waters. 


Barry: 
Wall  lake.. 
Oanch lake. 
Leach  lake . 
Middle  lake 
Carter  lake. 
Long  lake.. 


Ca«s: 
Hn^ohins  lake... 
Pleasant  lake... 

Miller  Uke 

Big  Fish  lake... 
Saddle  Bag  lake. 

Fish  lake 

Fikelake 

Goff  lake 


Jackson : 

Fox  lake 

Bibbinslake. 
Vanderoook.. 
Brown*8  lake. 
Pleasant  lake 


Kalamazoo: 
Sugar  Loaf  lake 


Kent : 
Woodbecklake.. 

Banks  lake 

Horse  Shoe  lake . 
Half  Mile  lake... 
County  Line  lake 
Bass  lake 


Meooeta: 
Miller  lake 

Muskegon: 
WoUlake. 


Montcalm : 
Whiteflsh  lake 

Book  lake 

Whiteflsh  lake 
Turk  lake 


Totol 


Township. 


Hope 

Rutland. 
Carlton . 

Irring... 
Rutland. 


Newburg . 
Ontwa  ... 
MarcelluB 


II 
II 


HanoTer 

It. 

Summit . 

It 


Schoolcraft 


Oakfield 


Oakfield  and  Eureka 
Spencer 


Colfax 


Egleston 


Pierson  ... 
Richland.. 
Pierson  ... 
Montcalm. 


Depositor. 


W.  D.  Hayes.. 
W.  J.  Michael. 
L.  A.  Cmwell . 


tt 


II 


J.  H.  Neiss.... 
W.  D.  Bennett 


Albert  Bogert 

Eugene  D.  Smith 
C.  8.  Jones 


II       <i 


W.  L.  Arnold  .... 
Robert  J.  Brown. 
E.  P.  McKenaie.. 


W.  H.  Sanderson 
T.J.  Strait 


George  E.  Beebe. 


II 


.1 


Chas.  W.  D.  Allen 


W.  R.  Holden. 


II 
II 


II 

41 


A.  W.  Eldridge 


E.  D.  Magoon. 


S.  C.Scott 

Edgar  S.  Wagar 

S.  C.  Scott 

W.  R.  Holden... 


Date. 


May  20 
20 
20 
20 
20 
20 


II 


II 


11 


11 


II 

11 
II 

li 


27 

27 
27 

27 

27 
27 
27 


24 
24 

24 

24 

27 


22 


"    22 
"    22 


21 


25 


21 
21 
21 

22 


Number. 


6,000 
6,000 
1.00O 
6,000 
6,000 
6,000 


5,000 
5,000 
5,000 

5,000 

5,000 
5,000 
5,000 


6,000 
6,000 

4,000 

6,000 

5,000 


6,000 

5,000 
5,000 


5,000 
6,000 


5,000 
6,000 
6,000 
5,000 


145,000 


102 


TWELFTH  REPORT— STATE  FISHERIES. 


Large  Mouth  Bosb  Planta,  1S9€, 


Coanty  and  name  of  waters. 

Township. 

Depositor. 

Date. 

Number. 

KaUaeka : 
Lake  Twenty-eight 

Orange 

Peter  Elscom 

G.  S.  Johnson 

LewD.  Stark 

James  Bnohhont 

May  18 

"    28 

June  4 

May  12 

6,000 

Kent: 
Reed*Blake 

Grand  Rapids 

(Caledonia 

5,000 

Campan  lake 

2,000 

Van  Bnren : 
Wolf  lake 

Almena 

6,000 

Total : 

19.000 

Gold  Fish  DiatrUmUons,  1S95. 


F.  J.  Newman. 

P.  Brigffs 

Frank  Cornell 
C.  K.  Hoyt.... 
A.  S.Hill. 


H.W.Davis 

A.  Chilver , 

E.  C.  Brown 

Lincoln  H.  Titus.. 
Grant  W.  Gordon 


Name. 


Miss  Mae  Clark... 
Mrs.  Wm.  Connor. 
Chas.  T.  Duffle..-. 

C.  A.  Seely 

H.  W.  Davis 


Total 


Place. 


Bay  City 

Battle  Creek. 

Belding 

Hudsonville  . 
Kalamazoo .. 


Grandville 

Grand  Rapids. 

Saginaw 

Paw  Paw 

Dearborn 


Detroit. 


Distrib'd  in  Gr'd  Rapids 


Date. 


October  19. 

19.... 

August  29 

September  16 
16. 


%% 


<t 


16. 

August  23 

October  19... 

August  28 

October  24.... 


It 

n 
It 

it 


23.. 

23.. 

20.. 

8.. 


Number. 


12 
12 
10 
15 
4 

5 

IS 
25 
10 

6 

6 

6 

35 

5 

150 


306 
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Gold  FUh  DiBtHbutionSj  1896. 


Name. 


W.  J.  Martin ,. 

E.  P.  Oyiatt !. 

J.  M.  Lee- 

Mr. Millar 

Mr. Westover. 


Orr. 


Mr. — 
Weslay  Kniffht. 

Mrs. Utter.... 

Mr. Inman 

Mr. Brewster. 

Boldiers"  Home 

Mr. Brown  ... 

Mr. Bates.... 

SuteFair 

Jas.  Thiel 


H.  W.  Davis 

S.  Alexander 

Mr. Brown. 

Lincoln  H.  Titns 
Alex.  Baker 


Harriet  W.  Larkins. 

Myra  Jones 

Craorge  T.  Greene 

Irene  C.  Farqubar.. 
J.  L.  Boark 


Miss  J.  Anderson 

Mrs.  W.  B.  Pope 

Detroit  Normal  School. 

J.  W.  Hopkins 

Winifred  F.  Smith 


Wm,  H.  Baxter 

Public  schools  by  Louise  Miller 

Mrs.  Alice  E.  Travers 

F.  G.  Jaenisehen 

Brice  B.  Hatter 

Parke,  Davis  &  Co 


Place. 


Bay  City 

Lansing 

Grand  Rapids. 


ii 

II 
ti 
ti 
Ii 
II 


II 

11 


Ii 


MiU  Creek 


Grand  Rapid  s . 
Birmingham .. 

Saginaw  . 

Paw  Paw 

Ypsilanti 


Detroit. 

it 


ti 
It 

(i 
ii 
Ii 
Ii 
ti 

ii 

ti 


Date. 


October  14. 
13. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 


20.... 
20.... 
20.... 
20._-. 
20.x. 


12. 

18. 

12. 

16 

13. 

20. 
20. 
20. 
20. 
15. 


8.... 

3.... 

18.... 

September  80 

18. 


ii 


October  20. 
May  14.. 

"     14.. 

"    Ii.. 

"    14.. 


30... 


Number. 


12 
12 

■I 

2 

10 

10 

2 

2 

4 

S 
2 
2 
2 
4 

flO 
20 
25 
12 
10 

10 
10 
15 
15 
10 

5 
5 

12 
6 

12 

6 
150 
6 
6 
6 
12 


Total 


487 
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Carp  DistributUmi,  1896. 


County  and  n»me  of  waters. 

Antrim : 
PriTftte  pond 

li  tk      ------- 

Basy: 

Imd  lake 

UiUispie  lake 

Bnllhead  lake 

Iirinff  Mill  pond 

Bensie: 

Gary  lake 

Kenyon  lake 

Calhoun :      , 
Aquarium 

Can: 
Private  pond ^ 

Clare: 
Green*8lake 

Chippewa : 
Trout  brook 

Clinton: 
Private  pond 

Dickinaon : 

East  lake 

Lake  on  Sees.  10, 42  and  27... 

£mmet: 
CecUlake 

m 

Genesee: 

Atlas  Mill  pond 

Private  pond 

Long's  lake 

Potter  lake 

Byron  and  Pine  lakes 

Gogebio : 

Crozier*s  lake 

Mud  Uke 

Hillsdale: 

Private  i)ond 

Cambria  Mill  pond 

Cub  lake 

St.  Joseph  river 

Houghton : 
Seneca  lake 

Mud  lake 

<i       It 

Iron: 

Private  Iske 

Private  i)ond 

Isabella : 

Obrieulake 

Town  Prye  lake 

Jackson : 
Liberty  Mill  pond 

Kent: 
Private  pond 

it  4« 

»*  H 

Plat  river 


Township. 


Mancelona 

It 

tt 

Barry 

Carltonlll.'IIIIIII"! 
Irving , 

Almira 

tt 

-----  ---^•"-"1 

Battle  Creek 

NeWburg , 

Hatton 

Rudgard 

Ovid 

Breen .., 

tt 

Carp  Lake , 

Atlas 

Genesee.. 

Davison.. 

Genesee  and  Lapeer 
Fenton 

Watersmeet , 

Mareuisco 

Hillsdale 

Cambria 

tt 

Jefferson 

Calumet 

Houth  Lake  Linden 
Duncan _ 

Atkinson..  

Crystal  Falls 

Lincoln  

Gilmore , 

Liberty  

Grandville , 

Hudsonville 

Grand  Rapids , 

Vtfrgennei 


Depositor. 


W.  H.  Kettle 
E.  A.  Kemp .. 


It 


it 


Addison  Pennock. 
It 


tt 


J.  W.  Foster .... 
Luther  S.  Mills. 


M.  W.  Courson. 

41  tt 


F.  Briggs. 


Fred  Jones 


John  Quinne. 


R.  G.  Trimble. 


James  Valentine. 


S.  H.  Bridges 


it 


It 


W.  E.  Robinson. 


P.  W.  Gale... 

J.  P.  Murray. 

L.  J.  Wicker . 
tt         tt 


Frank  J.  Sadler. 


L  L-  Wrijrht. 


Marion  G.  Mosher... 

Geo.  H.  Busoh 

Frank  Weston 

Clayton  Powell 


John  Duncan . 
Charles  Smith 
G.  W.  Shane  .. 


Paul  Sohultz. 
A.  Lustfleid.. 


Birton  I.  Gee 
N.  J.  Phillips 


R.  C.  Cary 


Vonderodde  George. 

C  K.  Hoyt 

Chas.H.  Chick 

E.  J.  Mosher 


Date. 


August 

b24.... 
24  .... 

40 
40 

It 

24  .... 

40 

tt 

21.... 

40 

It 

21.... 

40 

It 

21  .... 

a) 

tt 

21...- 

» 

tt 

tt 


tt 


tt 


tt 


24 
24 


24... 


19 


30 


October  15  ... 


August  29 


October  16 

••       16 


It 


19 


It 
tt 


19.. 

19- 

September  4. 


It 
it 


8.. 


October  16.. 

"       16 .. 


August  20 
^       20 


tt 

tt 


20 
20 


October  13 

"       15 

16 


ust  27  .... 
30.... 


It 


It 
It 
ki 
tt 


20 


21 
21 
28 
29 


Number. 


40 
40 


12 

100 
40 
25 
40 


19 
19 


20 


20 
20 
40 
40 
40 


40 
19 


50 
50 
50 
76 


19 
19 
19 


19 
19 


80 
40 


50 


40 

190 

40 

40 
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Carp  DUtribuHons^  1895, — Concludbd. 


Gonnty  and  name  of  waters. 


Lapeer: 
Perch  pond. 


Lenawee: 
RiTer  Baiein . 

Lmncston : 
Dollar  Uke... 
Piokerel  lake 


MMiqnette : 
Bancroft  lake 


Meooata: 

PriTatelake 

Pine  lake .., 

Private  pond 

Ony  ancTMnd  lakes 
Pine  lake 


Montmorency : 
Mad  lake.... 


Mnskegon : 
Christie  lake. 


Newaygo : 

Whipple  lake 

Ortonlake 

Batterworth  lake 
Private  pond 


Oakland: 
Martin  Uke.... 

Cedar  lake  . 

Canaewaylake. 
Private  pond... 

Cedar  lace 

Bonndlake .... 
Private  i>ond... 


aoeola: 
Woolworth  lake. 


Oteego: 
Stream  on  Sec.  15 

Ottawa: 
Private  pond 


Schoolcraft: 
Mad  lake.. 


Tnscola: 
Private  pond. 
Dollar  lake  .. 


Yan  Baren : 

Brigga  pond 

WiUarcrpond .. 

North  lake 

Yeley*8pond... 
Sherman's  lake 

Brown  lake 

Private  pond... 


Wexford: 
Johnson's  pond 


Total 


Township. 


Attica. 


Adrian 


Brighton 


Ishpeming 


Morton 

Wheatland. 


It 


Chippewa. 


Vienna 


Whitehall. 


Barton.., 
Brooks .. 
Brown  .. 

Otia 

Fremont 


Holly  ... 

Brandon 

it 


Ortonville. 

Brandon .. 

it 

Groveland 


Bnrdell 


81N.,2W. 


Hndsonville 


Germfask 


Arbela 

Millington 


Depositor. 


Paw  Paw 


Pine  Orove  &  Almena 

Pine  Grove.— 

Paw  Paw 

Keeler . 

Decator 


Sonth  Branch. 


J.  R.  Bellow 


C«  E.  Bmsh 

it  14 


J.  J.  Van  Lewen 


Geo.  A.  Newett 


Frank  Cole .... 

A.  L.  Hawk 

C.  H.  Roberts.. 
A.  L.  Hawk.... 
James  A.  Roop 


Thomas  E.  DoaUe. 


Christopher  Kelett 


Urias  Gardner , 
W.  H.  Kritaer.. 
E.  O.  Shaw...., 
L.  M.  Barnes... 
George  GK>ald.. 


James  Martin 

Alonao  Flagler 

B.  Kent 

John  D.  Mclntire. 
Peter  L.  Mclntire 

Wilder  Clark 

A.  H.  Austin 


Theodore  Rogers 


A.  A.  Crane 


G.  L.  GaUd.. 


Edward  Menere. 


H.  A.  Daniels 

Robert  H.  Marray 


G.  Bn^le. 


Wm.  C  Gibson 

Charles  Veley 

C.  Engle 

Samnel  Scott 

Thomas  Brandhnrst. 


George  W.  Johnson.. 


Date. 


September  8 


Angast20... 
^       20... 


September  2 
2 


October  IS... 


Aatfast27 
^-       27 


II 


27 
27 
27 


October  19 ... 


Aagn8t27 


October  14 ... 

Anga8t27 

^       27 


Number. 


40 


II 
II 


27.. 
27,. 


October  19 .. 

September  8 
3 
8 
8 
8 
8 


August  24 


October  19 


Au«rast  21 


October  15 


"       19 .. 
September  3 


August  21 

^       21 .... 

21 

21 

21 

22 

September  18. 


II 
It 
ti 
II 


August  24  ... 


100 


40 
40 


19 


40 
4 

40 
40 
80 


20 


40 


19 
40 
150 
40 
40 


20 
40 
40 
40 
40 
40 
40 


40 
20 
40 
40 


20 
40 


20 
20 
40 
40 
20 
80 
8 


40 


8,225 


14 
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Corp  PlanU^  1896. 


Connty  and  name  of  waters. 


Alpena: 
Miaery  bay 

Baraca: 

Lake  GosfroTe 

Plain  lake _.. 

Three  lakes  on  Section  14. 

Barry: 

Lonff  lake 

Sawbawlake 


Galhonn: 
Gooeelake 


Crawford: 
Pickerel  lake. 

Eaton: 
PriTate  pond. 


Gtoneaee: 
Thread  pond. 

Gogebic : 
minday  lake.. 
Crosier  lake.. 


G^nd  Trayerse : 
Boot  lake. 


Houghton : 
Groomer  lake  and  stream.. 

Ionia : 
Mud  lake 


Iron: 
PriTate  pond.. 
Lake  TissetU. 

Kalkaska : 
Bainbow  lake. 
FisherU  pond . 
PriTate  pond.. 


Kent: 
HaU*sUke  .. 
Bailey  pond.. 
PriTate  pond. 

Lake: 
Wolf  lake 


Lapeer: 
Skym*8  pond 


Mackinac : 

Bound  lake 

GaUagher  lake. 


Manistee: 
Fox  lake.... 
Galilee  lake. 
Barney  lake. 
Fond  lake... 
Greenes  lake. 


Township. 


Alpena 


Baraga. 
Spur.-.. 


Hope 

Batiand. 


Penfleld 


27  N.,  4  W. 


Charlotte 


Barton... 


Wakefield... 
Watersmeet. 


Whitewater. 


47  N.,  86  W. 


Berlin 


Crystal  Falls. 
Mastodon 


Coldspring. 

Orange  

Boardman  . 


Byron 
Paris. 


II 


Webber 


North  Branch. 


ace. 


St.Ip 


Chandler. 
Gallice... 

Pine 

Chandler. 
GaUice... 


Depoeitor. 


W.  E.  Bogers. 


N.  S.  Pennoek.. 


II 


»• 


George  McDonald. 


Dugal  Campbell. 
D.  A.  F 


Holbrook 


Edward  J.  Smith 


H.  Y.  Howe. 


James  Murray 


AVram  Peer. 


L.  L.  Wright. 


L.  L.  Lydell 


Qeo.  H.  Houser. 


Balph  Crane. 


A.  Lustfleld 

Fred  Velqoette 


Wm.  Thompson. 
Peter  Etaoom... 
Albert  Sage 


George  D.  Hall 
0.  a  Bailey 


11 


•I 


Harley  Bartlett. 


Wm.  Skym. 


James  StCTcnson  ... 

11  i« 


NeU  Gallagher 

II  II 


II 
II 
II 


II 

II 
II 


Date. 


August  14 


Number. 


80 


e 


It 
II 
II 


II 
II 


11 


•I 


II 


II 


II 
II 


II 


II 


II 

11 


II 
II 
II 


15. 
15. 
15. 


6. 
6. 


8. 


14..., 


6... 


8... 


17. 
17. 


11 


16.. 


6. 


17. 
17. 


11. 
11. 
11. 


August  11 


II 


8 


"       14. 
"       14. 


II 
II 
II 

II 
II 


11. 
11. 
11. 
11. 
11. 


60 
60 
40 


100 

aoo 


400 
110 
100 
100 


40 
ISO 


60 
40 

80 


75 
75 


80 
80 
SO 


120 
80 
80 


220 
40 


60 

60 


50 
75 
SO 
75 
50 
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Carp  PlanU^  J896,^CovcL,vj>m>. 


Coanty  and  name  of  waters. 

Township. 

Depositor. 

Date. 

Numbeif. 

Maaon: 
Lincoln  lake 

Hamlin     and     Pere 
Marquette 

F.W.Graham 

L.  E.  Wolcott 

James  M.  Boop 

Andrew  Steffenson... 

Louis  Boupricht 

CfaribtopherKlett... 

Urias  Gardner 

Edward  Miller. 

Harry  M.  Beals 

Leonard  Nelton. 

John  GhMton...... 

August  10. 

"       10 

••       10.... 

6.... 

7 

7.... 

'7.... 

8 

6..-. 

'•       17 

"       14.... 

"       11 

"       11 

"       15.... 

8.... 
"       11—. 

6.-.. 

• 

7 

80 

Mecosta: 
Woloott  pond 

Big  Bapids 

40 

Oraas  lake 

Chippewa 

80 

Montcalm: 
Steffenson's  i>ond . 

Montcalm 

50 

Mnskeecm: 
LoTeleas  lake 

Cedar  Creek 

100 

Crystal  lake 

WhitehaU 

100 

Newaygo : 
Whipple  lake 

Barton 

Orion 

100 

Oakland: 
Xjdf^g  lake.       ....... 

800 

Oceana: 
Roxind  lake  ,. 

Golden 

100 

1 

Ontonagon : 
Priyate  Dond....... .-.-. . 

Interior .. .. 

65 

Otsego: 
Lake  15 

Doyer . .. 

80 

Sanilac: 
Priyate  pond:.. 

Austin 

Harrison  J.  Bathbun 
George  H.  Decker.... 

Edward  Menere 

MilPulyer 

40 

Decker's  pond.. — 

Lexington 

40 

Schoolcraft : 
Mndlake 

Germfask 

40 

Shiawassee : 
Mnm^Ink^ 

Woodhull 

400 

Tnaoola: 
Cass  riyer .... 

Vassar  and  others... 
Manchester 

M.  D.  Brainard 

B.  W.  Amsden 

D.  W.  Packard 

80 

Washtenaw : 
Biyer  Balain 

120 

Wayne: 
Priyate  pond... 

Plymouth 

leo 

Total.- 

4,900 
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TEMPERATURE  OF  WATER 


DETROIT  STATION. 


Temperature  of  water  during  whitefish  hatching  eeason,  from  November  12, 18d4,  to 
April  27, 1895. 


18M. 

Not.  12-18 43*» 

19-21 40 

22 :,  89 

23 42 

24 48 


25.... 
2<^-27. 


29.. 
80.. 


Deo.    1... 

#2.., 

3... 

4... 

5-6. 


42 
45 
40 
39 
38 

88 

35 
40 
88 
87 


7-8 88 

9 40 

10-11 88 

12-14 40 

15-16 89 

17 42 

18-19 40 

20-28 89 

24-26 88 

27 37 


1895. 
Jan. 


28-81 


1... 
2-8. 


4.„. 

5-6.. 

7-9.. 

10-15. 


35 

86 
35 

36 
35 
84 
33H 


1895. 

Jan.  l(^-25 84» 

26 33 

27 88^ 

28-81 88 

Peb.    1-20 8S 


21.... 
22-28. 
24.... 
25-28. 
Mar.    1.... 


2-8 

4-5 

6-9 

10-18.... 
19 


85 
84 

8SV4 

34 

84 

83H 

88 

84 

88 

88¥ 


20-22 84 

28-24 U}i 

25-29 85 

80-81 -.  84 

April  1-5 34 


6.-C. 

7-8.. 

9-11. 

12.... 


85 
38 


18. 
14. 
15. 
16. 


88 


..    40 


17.... 
18..-. 
19.... 
20-27. 


89)4 
40 
41 
48 


Temperature  of  water  during  whitefish  hatching  season,  from  November  1»  1895,  to 
April  22, 1896. 


1895. 
Not.    1. 


2-5.. 
6.... 
7.... 
8-10. 


11...- 
12-13. 
14-19. 
20.... 
21-28. 


24-25. 
28.... 
27.... 
28.... 
29.... 
30..-. 


45° 

186 
Deo. 

188 
Jan. 

15. 
1-8 

87 

44 

4-5 

36 

44^ 

6-9 

35 

46 

10 

84 

47 

11-12 

85 

18-15 

84 

46 

45 

16-17 

85 

44 

18 

36 

43 

19 

87 

42 

20-22 

85 

23 

34< 

40 
48 

24-26 

85 

38 
87 
38 

89 

27-28 

29-81 

6. 

1-7 _ 

8-9 

84 

85 

84 

88 
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DETROIT  STATION. -CofUtnucd. 


Jan.  10 -.  88H» 

11-18 33 

19 33Mi 

20 83 

21-«1 84 

Feb.    1-2 84 

8-5 33 

6-28 : 82 

27-28 88 

20 82    ' 

Mar.    1-8 82 

4 88 

5 82 

(^-7 88 

^18 82 

14-15 88 

16-20 82 

21-28 88 


1896* 

Mar.  29-«) 84» 

81 86 

April  1 33 

2-4 82 

6 38 

6-8 34 

9-10 86 

11 88 

12 40 

18 42 

14-16 46 

17 48 

18 50 

19 52 

20 51 

21 52 

22 51 


SAULT  STE.  MABIE  STATION. 


Temperature  of  water  during  trout  and  whitefish  hatching  BeasoUp  from  October  15 
1894,  to  May  17, 1895. 


1894. 
Got.  15-81. 


Not. 


Deo. 


1-2. 
8-5. 
6... 

7-8. 


50" 

49 

48 

47 

46 


9 45 

10 U 

11-14 43 

15-17 42 

18 41 


19.... 
20-21. 
22.... 
28-25. 
26-30. 

1-4.. 

5-22. 
28-24. 
25.... 
26-81. 


40 
88 
39 
88 
37 

37 
38 
87 
36 
35 


1895. 

Jan.    1-2 ^ 35° 

3-81 34 

Feb.    1-28 ^ 84 

Mar.    1-81 34 

April  1-15 84 

16 84V4 

17 36 

18-20 36 

21-26 35 

27 88  ' 


28-29. 

30.... 

May   1.... 

2.._. 


8-10. 
11-15. 
16-17. 


37 
38 
88 
39 

40 
41 
42 


Temperature  of  water  during  trout  and  whitefish  hatching  season,  from  October  1, 
1896,  to  May  18, 1896. 


1896. 
Oct.  1-4.. 

5 

6.... 

7-10. 

11..-. 

1^18. 


50<» 

51 

50 

51 

50 

51 


14-17 47 

18-21 45 

22 46 


28.-.. 
24.... 
25-28. 


47 
48 
45 


29 44 

80-31 43 

Nov.  1 43 

a-6 44 

6 46 

7-8 45 

9 - 48 


1895. 
No7.  10-11. 
18..-. 
14-15. 
16-19 
20..-. 


21.... 
22-23. 
24-25. 
26.... 
27.... 
28.— 


Dec. 


29... 
80.... 

1.... 

2-6.. 

7.... 

9-14. 
15-16. 
17-20. 


420 

43 
U 

42 
89 

37 
38 
87 
36 
35 
36 

38 
36 
86 
35 
86 
84 
85 
36 
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SAULT  STE.  MABIE  ST ATlOJi, -Concluded. 


1895. 

D«o.  21-22 37° 

23  -      —  -  88 

24-85 37 

26 36 

27-30 35 

31 33 

1896. 

Jan.    1-20 88 

21 82H 

22-31 88 

Feb.    1-15 33 

16-21 82H 

22-29 83 

Mar.    1-31 33 

April  1-12 83 

13-14 33^ 

15-17 34 

18 34H 


1896. 

AprillO 85» 

20-21 38 

22-23 87 

24 38 

25 — 88 

26-27 40 

28-29 39 

30 40 

May    1 40 

2 41 

8-6 42 

6-8 48 

»-12 , U 

18 47 

14-15 45 

16 44 

17 45 

18 44H 


PARIS  STATION. 


Temperature  of  water  during^  trout  hatching  season  from  September  17,  1894,  to 
July  Ip  1895. 


1804. 

Sept. is ...K 51« 

16 50 

17 48 

18 46 

19 44 


Oct. 


20.... 
21.... 

22 

23.... 
24.-.. 


Not. 


25. 
26. 
27. 
28. 
29. 


30... 
1... 
2-5. 
6  .. 

7-8. 


9-11. 
12.... 
13.... 
14.... 
15._.. 


46 

48 
50 
47 
46 

44 

45 
47 
46 
46 

48 
44 
46 
44 

45 

43 
44 

45 
44 

40 


16-17 45 

18 43 

19-20 46 

21-22 48 

28 46 


24.... 
25.... 
26.... 
27.... 
28-29. 


30... 
81... 

1-8. 

4-5. 


6... 

7-8. 

9... 

10... 


45 
43 
47 
46 
45 

46 
45 
46 
45 

42 
43 
42 
41 


1894. 

Not.  11-18 40* 

14r-17 42 

18 41 

20 88 

21 43 

22-28 42 

24 U 

25-26 42 

27 41 

28-30 40 


Dec.    1-3. 
4... 
5-6 
7_-. 

8... 


»-lO. 
11-12. 
13.... 
14-15. 
16.... 


17.... 
18-20. 
21.... 
22.... 
23.... 


42 
88 
42 
43 
45 

42 
44 

43 
42 
45 

42 
40 
44 

40 
41 


24 42 

25 40 

26-27 38 

28 86 

29-31  88 

1896. 

Jan.    1-2 38 

3 39 

<-5 38 

6 40 

7 42 


8. 

9. 
10. 
11. 


38 
37 
8B 
40 


12.... 
18-15. 
1^17. 

18.... 


42 


38 
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Ill 


PABIS  STATION.-ConcJiMfcd. 


1805. 

Jan.  19 40« 

20 U 

21 40 

28-23 88 

24 36 

25 40 

26 39 

27-29.-.. 88 

30-81 36 

Feb.  1 88 

2 34 

8^ 87 

5 36 

ft-9 36 

10 37 

11-14 88 

15 86 

16 87 

17 88 

18 89 

19 37 

20 38 

21 40 

22 86 

28 87 

24 40 

25 38 

26 40 

27 43 

28 40 

Mar.  1 40 

St-4 36 

5-6 87 

7 89 

8 40 

9 38 

10 40 

11 85 

12 37 

13 40 

14 85 

15 36 

16 87 

17-18 , 88 

19 40 

20-22 88 

28 89 

24-81 88 

Apr.  1-8 88 

4 89 

5 40 

6 41 

7-8.., 42 

9 48 

10 40 


1895. 

Apr.  11-12 42- 

18 48 

14-16 U 

17 43 

18 42 

19 43 

20-21 44 

22 46 

28 45 

24 U 

25 48 

26 U 

27-28 45 

29-30 46 

May  1 46 

2-8 , 48 

4-« 47 

7-11 46 

12 40 

13 38 

14-16 40 

17 42 

18 U 

19 42 

20 40 

21 42 

22 48 

23 U 

24 45 

25 U 

26 4o 

27 46 

28 45 

29 48 

80 47 

31 47 

June  1 45 

2-4 46 

5-8 48 

9 47 

10-12 45 

18-14 47 

15-16 49 

17-18 50 

19 51 

20-21 50 

22-23 52 

24 49 

25 48 

26-27 49 

28 48 

29 47 

80 48 

July  1 49 


112 


TWELFTH  REPORT— STATE  FISHERIES. 


PARIS  STATION. 


Temperature  of  water  during  trout  hatchiog  eeaaon  from  September  15,  1886,  to 
July  1, 1896. 


1895. 

Sept.15-17 50' 

18-22 52 

28 50 

24-26 49 

27-30 48 


Oct. 


Not. 


Deo. 


1-2. 
3— 
4-5. 

e-7. 

8... 


9-10. 
11-.. 
12.... 
18.... 
14.... 


15. 
16. 
17. 
18. 
19. 


46 
44 

46 
49 
45 

44 

48 
46 
45 

48 

45 

48 
47 
48 

47 


20 40 

21-22 42 

28 43 

24 46 

25 47 

26 46 

27-30 42 

81 4.1 

1-2 42 

3 46 


4... 

5... 
6-7. 
8... 
9... 


10.... 
11-12. 
18.... 
14^15. 
16-18. 


48 

45 

48 

46 

44 

40 

42 

43 

U 

45 

43 

40 

42 

41 

40 

42 

43 

44 

40 

40 

39 

40 

42 

8-9 38 

10-12 40 

13 37 


If.... 

20-21. 
22.... 
28.... 
24-25. 


26-27. 
28.... 
29.... 
80.-.. 
1-2.. 


3.. 

4-6. 

7... 


14.... 
15.... 
16.... 
17.... 
18-19. 
20.... 


88 
89 
38 
41 
42 
41 


1896. 

D«j.  21 42« 

22 43 

23 44 

24 43 

25 41 


26.-.. 
27.... 
28.... 
29.... 
80-31. 
1886. 
Jftn.    1 


2... 

3... 
4-5. 
6... 


7-8.. 

9-lL. 
12.... 
13.... 
14.... 


15.... 
16-18. 
19.... 
20-21. 
22.... 


28.... 
24-25. 
26.... 

27.... 
28.... 


29. 

80. 

81. 

Feb.    1. 

2. 

3. 
4. 
5. 
6. 
7. 


8-10. 
11.... 
12.... 
13-14. 
15... 


16 

17. 

18. 

19. 

20. 


21-22. 
28-24. 
25.... 
26.... 
27-28. 
29.... 


Mar. 


1-6.. 

6.... 

7-8  . 

9-10. 
11.... 
12.... 


42 
41 
42 
41 

40 


40 
88 
34 
30 

40 
48 
40 
3» 
41 

40 
41 
42 
44 


40 
44 

42 
40 
42 

48 
44 

43 
48 
42 

40 
42 
4t 
40 
41 

40 
37 
86 
88 
40 


85 
86 
88 

86 

38 

40 
37 
40 
41 


40 
88 
40 
38 
87 
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PARIS  STATION.— CemcZitded. 


1896. 

Mar.  13 S5» 

U 86 

16 87 

16 88 

17 40 

18 41 

19 42 

20 87 

21-22 88 

23 86 

24 87 

25 40 

26-27 89 

28-29 40 

80 41 

81 40 

Apr.    1 41 

2-4 88 

5 39 

6-9 40 

10 41 

11 43 

12 44 

18-15 46 

16-17 48 

18- 49 

19 48 

20-21 46 

22 48 

28-24 42 

26 44 

26 46 

27 47 

28 46 

29-80 48 

Hay    1 47 

2-5 48 

15 


1896. 

May    6 47<» 

7-10 48 

11 49 

12-14 48 

15-16 47 

17-20 48 

21 49 

22 50 

23 52 

24 50 

25 52 

26 50 

27 48 

28 50 

29-81 48 

June  1 46 

2 47 

8 49 

4 50 

5 51 

6-7 52 

8 58 

9 51 

10 49 

11 48 

12 49 

18-14 48 

15 49 

16-18 48 

19 49 

20-21 50 

22-23 49 

24 48 

25-26 50 

27-29 49 

80 47 
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CHARLEVOIX  RELIEF  STATION. 

Temperature  of  water  during  whitefiah  hatching  season  from  the  time  the  eyed  eggs 
were  put  in  the  jars,  February  17  to  April  25, 1896, 

1896. 

Feb.  17-18 

1&-24 

25-28 

Mar.  1-2 

8-12 


13-14. 
15-22. 
23-25. 
26-27. 


mo 

1895. 
Mar.  28-31 

84» 

33H 

Apr.     1-2 

85 

83 

8-4 

34 

r 

5 

85 

6-14 

86 

84 

16-18 

88 

88 

19-21 :.._ 

89 

84 

22-25 

40 

84H 

CHARLEVOIX  RELIEF  STATION. 

Temperature  of  water  during  whitefish  hatching  season  from  November  15, 1895,  to 
April  is,  1896. 


1896. 

Nov.  15-17 ^ 44« 

18-22 48 

28-24 42 

25-26 48 

27 42 


28. 


30... 

Dec.    1-8. 

4... 


5-7.. 

8-9.. 
10-12. 
13.... 
14-17. 

18-19. 
20.... 
21.... 
22-24. 


25-26. 

27.... 

28-80. 

81.... 

1886. 

Jan.    1-3.. 

4-9.. 

10-12. 


4m 

41 

40 
40 
88^ 

88 

37 

88 

86H 

86 

87 
38 
87 
36 

35H 
35 
86 
85 

84 
38 

32^ 


1896. 
Jan.  18-14. 

15-23i. 

23-81. 
Feb.    1-24. 

24-26. 


82* 


Mar. 


27-29. 

1-2.. 

3-6.. 

6-12. 
18-15. 


16-18. 

l»-22. 

28-81. 

Apr.     1-2.. 

3-8.. 


84 
83 
84 


83 
84 
33 
34  . 

38H 
34 


9 

10.... 
10..-. 
12-15. 

16-17. 
18-20. 
21-22. 
28.... 


35V4 
36 

35H 
84H 
36H 

38 

39 


40 


24 

25-26 40 

27-28 42 
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INSURANCE. 


On  Detroit  hatchery,  boildinff. $2,000  00 

OnaatomatiohatcbiDff  jars,  J>etroit... - 1,600  00 

On  Paris  hatchery,  bnUding 2,500  00 

On  troughs  and  equipment - (KO  00 

On  car  house  at  Paris 125  00 

OnoTcrseers'  dwelling  at  Paris — 1,000  00 

On  old  hatchery  builmnff,  Paris (WO  00 

On  tanks,  boxes,  etc 200  00 

On  flxtnres  and  tools 100  00 

On  employte*  dwelling,  Paris 400  00 

On  bam  at  Paris 100  00 

On  wagons  and  harness  at  Paris 50  00 

On  SanltSte.  Marie  hatchery  building 4,000  00 

On  fixtures  and  equipment - 500  00 

Total $13,725  00 


SUMMARY  OF  INVENTORY  AUGUST   1,   1896. 


Detroit  sUtion $15,839  92 

Paris  station 19,622  65 

Sault  Ste.  Marie  station 6,191  37 

Glenwood  station. 246  71 

OharleToix  station 955  85 

Gar  and  equipment 4,279  39 

Cascade  sCation 235  00 

Secretary's  oflioe 586  97 

Total $47,956  86 
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FINANCIAL   STATEMENT. 


■ 

18M. 
Oct.  1. 

Deo.  81 .... 

1895. 
Jan.  1 

Mar.  3).... 

April  1 

Jane  90 

July  1 

Sept.aO.... 

Oct,  1 

Deo.  81 .... 

1896. 
Jan.  1 

Mar.  31 

April  1 

Jane  80 

Jnlyl 

Sept.  80.... 


Overdraft _ 

Prom  State  Treasarer  daring  qaarter  ending  December  31 

From  other  aoarees 

Yoachers  paid  daring  qaarter 

Balanoe 


Gash  on  hand... 

From  State  Treasarer  during  quarter  ending  March  81. 

From  other  sources 

Vouchers  paid  during  quarter 

Balanoe 


Cash  on  hand 

From  State  Treasarer  during  quarter  ending  June  80. 

Vouchers  paid  during  quarter 

Balance 


Gash  on  hand 

From  State  Treasurer  during  quarter  ending  September  ft). 

Vouchers  paid  during  quarter . 

Balance.. 


Gash  on  hand 

From  State  Treasurer  during  quarter  ending  December  81. 

From  other  sources > 

Vouchers  paid  during  quarter .— 

Balanoe - 


Gash  on  hand 

From  State  Treasurer  during  quarter  ending  March  81. 

Vouchers  paid  during  quarter 

Balanoe 


Gash  on  hand 

From  State  Treasurer  during  quarter  ending  June  80 

Vouchers  paid  during  quarter 

Balance _ 


Gash  on  hand.. _ 

From  State  Treasurer  during  quarter  ending  September  80.. 

Vouchers  paid  during  quarter 

Balanoe 


$12,225  00 
2,840  24 


$15,065  24 


$2  89 

9,450  00 

24  57 


$9,477  46 


$3,887  34 
2,000  00 


$6,8d7  34 


$805  56 

11,750  00 


$12,055  56 


$3,339  77 
6,875  00 
3,250  22 


$18,464  99 


$437  15 
11,875  00 


$12,812  15 


$4,524  42 
6,875  00 


$11,899  42 


H,442«2 
6,875  00 


$11,817  62 


$1,434  48 


13,627  87 
289 


$15,065  24 


$5,640  12 
3,837  84 


$9,477  4e 


$5,531  78 
306  56 


$5,837  34 


$8,715  79 
8,389  77 


$12,055  56 


$13,027  84 
437  15 


$13,464  99 


$7,787  73 
4,524  42 


$12,312  15 


$6,966  80 
4,442  68 


$11,899  42 


$6,827 
4,489 


$11,317 


THE     FOOD     SUPPLY     OF    THE     FISH    IN    THE 

GREAT  LAKES. 


BT  PROF.  H.  B.  WARD. 
[From  the  Nebraska  Literary  Magazine,  Lincoln,  Neb ,  November,  1806.  ] 

When  the  early  settlers  made  their  homes  along  the  shores  of  the 
Great  LaJses,  the  waters  of  these  inland  seas  teemed  with  fish.  A  cheap 
and  apparently  inexhaustible  supply  of  food  lay  within  easy  reach,  and 
they  drew  from  it  unstinted,  nor  was  it  strange  that,  with  the  increasing 
population  and  ever-widening  means  of  communication,  delicacies  so 
tempting  as  the  whitefish  and  lake  trout  were  eagerly  sought  after  in  the 
markets  of  the  neighboring  cities,  and  that  the  ingenuity  of  generations 
of  fishing  folk  was  taxed  to  invent  means  of  securing  the  fish — until 
finally,  in  the  face  of  a  growing  demand  and  of  improved  apparatus  for 
trapping  the  fish,  naturaJ  methods  of  increase  did  not  keep  pace  with  the 
draft  on  the  supply,  and  lake  fish  began  to  grow  scarcer  year  by  year. 
Artificial  propagation  had  been  tried  in  Europe,  had  proved  a  successful 
means  of  restocking  depleted  streams  and  ponds,  and  the  newly  founded 
fish  boards  of  various  states,  charged  in  at  least  one  case,  Michigan,  with 
the  especial  care  of  the  whitefish,  sought  to  perfect  methods  for  hatch- 
ing whitefish  eggs.  They  were  confident  that  therein  lay  the  remedy  for 
a  great  national  calamity  that  seemed  fast  approaching — the  lose  of  a 
food  supply  which,  on  the  one  hand,  in  its  capture  and  distribution,  gave 
employment  to  hundreds  of  men  and  vessels,  and  on  the  other  furnished 
a  cheap  and  agreeable  supply  of  food  to  a  large  part  of  the  central 
United  States.  But  the  methods  which  were  so  eminently  successful  in 
other  instances  have  failed  of  final  success  in  the  Great  Lakes.  The 
annual  catch  of  whitefish  seems  to  be  on  the  decline  in  spite  of  large 
sums  spent  by  State  and  national  fish  commissions  in  hatching  the  fry 
and  distributing  them  in  the  waters  of  the  lakes.  It  has  been  a  keen  dis- 
appointment to  all  interested  in  fish  culture  that  more  immediate  and  pro- 
nounced results  have  not  followed  the  extensive  yearly  plants  of  the 
fry;  and  some  have  attempted  to  explaiu  the  apparent  failure  on  the 
ground  that  the  present  destructive  methods  of  fishing  effectually  forbid 
any  increase  in  the  number  of  fish.  They  have,  therefore,  called  for 
more  stringent  legislative  regulations  concerning  methods  of  fishing,  and 
for  increased  activity  and  artificial  propagation.  On  the  other  hand  it  is 
evident  that  existing  methods  of  fish  culture  may  be  open  to  criticism, 
and  that  the  remedy  as  well  as  the  fault  must  be  sought  here. 
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In  an  address  before  the  World's  Fishery  Congress  at  Chicago  in  1893, 
Professor  J.  E.  Beighard  says  on  this  point: 

"If  we  inquire  into  the  facts  concerning  the  suflSciency  of  the  present 
methods  of  artificial  propagation,  we  find  that  so  far  as  concerns  the 
whitefish  there  is  no  question  as  to  the  success  of  the  earlier  stages  of 
the  process.  Several  hundred  million  ova  are  taken  annually  and  placed 
in  the  hatcheries,  and  of  these  usually  from  80  to  90  per  cent  are  hatched 
and  placed  in  the  waters  of  the  Great  Lakes — 165,000,000  in  Lake  Erie 
alone  in  1888. 

"This  is  very  nearly  all  that  is  known  about  these  young  whitefish. 
About  their  food  habits  we  know  only  that  in  captivity  they  eat  cer- 
tain species  of  Crustacea.  Whether  in  their  natural  habitat  they  eat 
other  animals  in  addition  to  these  Crustacea,  or  in  preference  to  them, 
we  do  not  know.  It  is  uncertain  at  what  age  they  begin  to  take  food  or 
how  much  they  require.  We  do  not  know  their  natural  enemies.  We 
do  not  know  whether  they  thrive  best  in  running  water  or  standing 
water,  in  shallow  water  or  in  deep  water,  whether  at  the  surface  or  near 
the  bottom.  What  changes  of  habitat  or  of  food  habits  the  fish  undergo 
as  they  grow  older  is  still  a  deeper  mystery. 

"Our  problem  is  to  place  young  whitefish  in  the  Great  Lakes  under 
such  conditions  that  as  large  a  number  as  possible  of  them  shall  grow 
into  adult  fish.  It  is  clear  that  one  of  these  elements  in  this  problem, 
namely,  the  whitefish,  we  know  but  little. 

"What,  then,  do  we  know  of  the  other  elements  of  the  problem,  the 
Great  Lakes  themselves?  Individual  naturalists  have  made  efforts  from 
time  to  time  to  study  one  or  another  of  the  groups  of  animals  living  in 
the  lakes.  These  efforts  have  been  always  circumscribed  by  the  facili- 
ties at  hand,  by  the  time  that  could  be  devoted  to  the  subject,  by  the 
small  area  examined,  or  by  the  small  number  of  animals  taken  into 
account.  Although  much  excellent  work  has  resulted  from  these  efforts, 
it  remains  true  that  there  has  been  thus  far  no  attempt  to  secure  an 
accurate  knowledge  of  all  the  conditions  existing  in  any  one  locality,  and 
no  attempt  to  study  exhaustively  a  single  group  of  animals  and  plants 
of  the  lakes.  We  are  still  at  the  beginning  so  far  as  concerns  a  knowl- 
edge of  life  conditions  in  these  lakes,  the  conditions  with  which  we  sur- 
round our  young  whitefish.  If  we  could  assume  that  the  conditions  are 
uniform  over  the  w^hole  area  of  the  Great  LaJkes,  then  since  the  young 
whitefish  are  natives  of  these  lakes,  it  might  be  a  safe  conclusion  that 
they  will  find  the  conditions  in  one  locality  as  well  for  them  as  in 
another.  But  there  are  no  facts  which  support  the  view  that  the  condi- 
tions are  uniform  over  the  lakes. 

"We  are  thus  in  the  position  of  bringing  together  under  unknown  con- 
ditions two  things,  both  of  unknown  character,  and  we  expect  as  a  result 
to  get  a  third  thing — marketable  whitefish.  Should  we  not  pursue  our 
object  more  intelligently  by  first  determining  the  characteristics  of  the 
materials  with  which  we  have  to  work?" 

For  ten  years  the  Michigan  Fish  Commission  had  been  carrying  out  a 
systematic  investigation  of  the  inland  lakes  of  that  State  and  iMid  col- 
lected most  valuable  evidence  on  the  biological  conditions  in  these 
smaller  bodies  of  water.  The  results  of  this  survey,  even  as  yet  incom- 
plete, have  been  immediate  and  invaluable,  and  it  was  a  natural  step 
when,  under  the  advice  of  Professor  Reighard,  it  was  decided  to  extend 
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operations  to  tlie  Great  Lakes  themselves.  In  the  summer  of  1893  a 
scientific  laboratory  was  maintained  on  Lake  St.  Clair,  and,  under  the 
guidance  of  the  director.  Professor  J.  E.  Beighard  of  the  University  of 
Michigan,  a  party  of  six  specialists  devoted  two  months  to  the  study 
of  the  life  in  the  lake.  In  1894  Charlevoix,  on  the  northeastern  shore 
of  Lake  Michigan,  wa«  selected  as  a  site  for  work„  and  owing  to  the 
absence  of  Professor  Reighard  in  Europe,  the  writer  was  placed  in 
chaise. 

Lake  St.  Clair  ha£i  long  been  famous  aa  the  spawning  ground  for  the 
whitefi.sh;  it  is  comparatively  shallow,  having  a  maximum  depth  of  but 
a  little  more  than  six  meters,  and  is  of  limited  area.  Both  inflow  and 
outflow  are  very  large,  and  in  fact  the  lake  constitutes  hardly  more  than 
a  slight  enlargement  in  the  course  of  the  stream  connecting  Lakes  Huron 
and  Erie. 

In  the  waters  of  the  Charlevoix  region  whiteflsh  are  caught  the  year 
round,  and  Lake  Michigan  has  an  area  of  more  than  23,000  square  miles 
and  a  maximum  depth  of  870  feet.  It  is  estimated  to  contain  at  least 
one-tenth  of  all  the  fresh  water  of  the  globe.  On  the  other  hand  the 
inflow  and  outflow  are  so  inconsiderable  in  comparison  that  the  volume 
may  be  said  to  be  stable.  Furthermore,  the  amount  of  shallow  water  is 
meagre,  the  area  included  between  the  shore  and  the  ten-fathom  line 
constituting  hardly  an  appreciable  amount  on  the  chart  of  the  lake;  and 
yet  this  depth  is  more  than  two  and  one-half  times  the  maximum  of  Lake 
St.  Clair.  The  shallow  area  being  thus  limited,  there  is  a  relative  scar- 
city of  the  larger  plants  which  are  found  only  in  areas  of  limited  depth; 
and  the  development  of  the  strictly  littoral  forms  is  further  hindered  by 
the  storms  which  subject  the  shore  to  constant  change  and  prohibit  on 
it  any  permanent  plant  growth. 

It  must  also  be  remembered  that  light  and  temperature  decrease  rap- 
idly with  increase  in  depth  while  at  the  same  time  the  pressure  to  which 
organisms  are  subjected  increases  with  equal  rapidity.  Hence,  the  con- 
siderable depth  of  the  major  part  of  the  lake  affects  very  markedly  the 
conditions  for  existence.  In  these  respects  Lake  Michigan  affords  a 
strong  contrast  to  the  ordinary  inland  lake,  while  it  is  on  the  other  hand 
a  typical  representative  of  the  great  inland  seas.  Similar  conditions 
haMly  exist  elsewhere  in  the  civilized'  world.  It  should  be  rememr 
bered  that  the  work  of  European  investigators  has  been  carried  on  in 
lakes  of  comparatively  limited  area  and  depth,  and  that  results  char- 
acteristic of  such  conditions  cannot,  without  further  evidence,  be 
extended  to  the  larger  bodies  of  water. 

It  must  be  noted  that  the  question  of  food  supply  for  the  fish  is  pecu- 
liarly unlike  the  similar  problems  in  agriculture.  The  food  animals 
which  come  under  our  immediate  attention  are  almost  without  exception 
herbivorous.  The  supply  of  food  is  drawn  directly  from  the  inorganic 
material  in  earth,  air,  and  water,  through  the  single  intermediate  step 
of  the  grasises,  grains,  and  various  forage  plants.  The  chain  of  biological 
relations  in  this  case  is  short  and  simple  in  its  main  features.  Further- 
more, constant  and  careful  study  by  many  workers  in  scientific  institu- 
tions and  on  experimental  fields  has  done  much  to  explain  the  details 
of  the  process.  The  preparation  and  enrichment  of  the  soil,  the  develop- 
ment of  the  seed,  the  growth  of  the  plant,  the  dangers  that  threaten  it, 
the  diseases  and  pests  that  attack  it,  its  protection  and  improvement,  are 
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all  subjects  of  oontinaed  iBvestigation.  On  the  otlier  hand,  the  piaci- 
cnlturist  has  had  no  such  aid,  and,  worse  than  that,  often  does  not  know 
even  the  immediate  food  of  the  fish  or  its  amount  and  distribution,  while 
concerning  the  more  remote  questions  he  has  hardly  thought  to  ask  for 
their  solution.  In  freah  water  there  are  few  large  plants,  in  the  Great 
Lakes  a  still  scantier  amount.  Among  all  the  fish  there  are  none  that 
depend  on  these  plants  for  food  supply;  they  are  purely  carnivorous. 

In  the  light  of  the  universal  dependence  of  animal  life  upon  plant  life, 
one  of  the  most  fundamental  questions  for  the  fish  culturist  is  the  primi- 
tive food  supply  of  the  lakes  in  its  character,  amount,  and  distribution, 
since  on  this  evidently  depend  the  possibilities  of  fish  culture,  and  with 
variations  in  it  are  connected  necessarily  variations  in  the  number  of 
fish.  Unless  the  primitive  food  supply  be  abundant  at  the  present  time, 
all  efforts  to  increase  the  number  of  fii^h  will  be  only  partially  successful, 
and,  unless  the  food  of  the  fry  is  to  be  found  in  sufficient  quantities  in 
that  locality  when  the  fry  are  planted,  the  maximum  number  can  never 
attain  to  the  adult  condition.  The  subject  is  too  large  for  the  limits  of 
one  i>aper  or  of  a  single  series  of  investigations.  Here  I  desire  to  present 
some  results  drawn  from  the  work  on  Lake  St.  Clair  and  Lake  Michigan 
with  reference  to  the  general  question  of  the  source  of  the  food  supply, 
its  character,  amount,  and  distribution.  The  more  particular  question 
with  reference  to  the  whitefish  has  been  discussed  elsewhere. 

The  source  of  food  supply  is  not  to  be  sought  in  the  streams  flowing 
into  the  lake.  The  amount  brought  in  this  way  constitutes  not  only  a 
very  small  part  of  the  total  volume,  far  too  insignificant  to  be  an  impor- 
tant factor  in  the  question,  but  it  is  furthermore  chiefly  inorganic  matter 
in  suspension  or  solution  which  is  contributed  from  this  source.  The 
very  limited  development  of  bottom  flora  precludes  the  possibility  of 
considering  it  the  source  of  food  supply,  and  the  barren  character  of  the 
littoral  zone  shows  that  from  it  is  derived  only  inorganic  matter  by  wave 
action.  From  the  atmosphere  comes  in  the  rain  much  valuable  material, 
but  here  exclusively  inorganic.  It  is  clear,  then,  that  the  primitive 
organic  food  material  does  not  reach  the  Great  Lakes  from  some  source 
or  other  apart  from  them;  it  must  be  sought  in  the  water  itself. 

If  at  any  point  in  the  clear,  free  water  of  the  lake  a  net  of  flnest  mil- 
ler's gauze  be  lowered  to  a  depth  of  a  few  meters  or  more,  and  raised  so 
as  to  strain  the  water  and  collect  whatever  may  be  present,  it  will  be 
found  on  subsequent  examination  to  contain  numerous  minute  organ- 
isms, plant  and  animal,  in  varying  quantity.  It  matters  not  whether  the 
place  of  the  experiment  be  near  the  shore  or  distant  from  it,  in  shallow 
or  deep  water,  or  whether  the  net  be  lowered  only  a  short  distance  or  to 
the  bottom;  there  will  always  be  obtained  a  certain  quantity  of  life  from 
the  water,  varying  in  amount  with  different  circumstances.  All  the 
organisms  obtained,  both  plant  and  animal,  are  characterized  by  their 
minute  size,  and  are  evidently  unable  by  their  own  powers  of  locomotion 
to  influence  materially  their  position  in  the  water.  The  environment  to 
which  they  are  subject  is  the  result  of  external  agencies  and  cannot  be 
modified  by  their  own  efforts.  They  do  not  seek  the  bottom  or  the  shore 
for  rest,  but  remain  always  floating  in  the  open  water.  All  such  forms 
together  constitute  what  is  called  the  plo/nkton.  Near  the  shore  the 
plankton  is  corrupted  by  the  addition  of  migrants  from  the  littoral  fauna 
and  flora,  and  In  proximity  to  the  bottom  some  additions  come  to  it  from 
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the  bathybic  (bottom-livuig)  forms;  but  throughout  by  far  the  greater 
part  of  the  water  the  plankton  is  found  unmixed  with  other  elements. 
Although  present  in  small  lakes  and  ponds  it  is  more  characteristic  of 
larger  bodies  of  water,  both  fresh  and  salt.  In  fresh  water  the  fish  alone 
invade  its  territory,  and  yet  there  are  few  fish  that  depend  ui)on  it 
directly  for  food.  But  the  biological  relations  will  be  clearer  after  a  con- 
sideration of  some  of  the  widely  different  forms  of  life  included  under 
the  term  plankton. 

Four  elements  constitute  the  plankton  of  the  Great  Lakes,  the  unicel- 
lular plants  and  animals,  or  the  Protophyta  and  Protozoa,  the  Botifera, 
and  the  Crustacea.  The  number  of  species  of  each  which  are  found  in 
the  plankton  of  the  Great  Lakes  is  limited,  in  fact  not  more  than  half 
as  many  as  can  be  had  from  smaller  bodies  of  water,  but  each  species  is 
present  in  an  enormous  number  of  individuals.  Kellicott  has  calculated 
that  of  a  single  protophyte  (Stephaaiodiscus)  eight  tons  pass  daily  from 
Lake  Erie  into  the  Niagara  rivier. 

These  forms  together  constitute  the  primitive  food  supply  of  the  water, 
and  the  Protophyta  are  the  fundamental  element.  They  float  in  a  nutri- 
tive fluid,  the  water  of  the  lake  which  holds  in  solution  inorganic  sub- 
stances obtained  from  the  air,  water,  and  shore,  and  brought  down  by 
various  streams.  In  common  with  other  green  plants,  they  are  able  to 
manufacture  out  of  this  inorganic  matter  living  material.  Leuckart  was 
the  flrst  to  point  out  that  since  chemical  action  proceeds  most  rapidly 
where  the  proportion  of  surface  to  volume  is  the  greatest,  these  organ- 
isms are  peculiarly  adapted  to  rapid  growth.  And  since  with  them 
reproduction  is  clearly  growth  beyond  the  limits  of  the  individual  and 
consequent  division  into  two  organisms,  under  favorable  conditions  of 
light,  temperature,  and  so  forth,  generation  follows  generation,  with 
extraordinary  rapidity,  myriads  are  produced  and  are  destroyed  in  every 
moment.  These  Protophyta  of  the  plankton  are  then  the  actual  ele- 
mentary food  supply,  and  all  other  forms  of  the  plankton  as  well  as  all 
higher  forms  are  in  last  analysis  dependent  upon  them. 

With  them,  however,  may  be  included  in  the  primitive  food  supply  the 
other  elements  of  the  plankton.  The  Protozoa  subsist  in  general  on  the 
Protophyta,  the  Rotifera  are  dependent  upon  both,  and  the  Crustacea 
make  way  with  whatever  falls  in  their  way.  This  last  group  usually  pre- 
dominates in  the  plankton,  constituting  in  most  cases  by  far  the  larger 
part  of  the  entire  volume.  It  is  also  the  immediate  source  of  flsh  food, 
sei'ving  directly  as  the  food  of  the  fry  and  rarely  of  the  adult  fish  also, 
as  in  the  case  of  the  lake  herring.  Of  the  adult  food  fish  the  trout  are 
piscivorous,  subsisting  on  the  herring  and  smaller  forms,  while  the  food 
of  the  various  species  of  whitefish  consists  of  bottom  forms,  such  as  moh 
lushSy  insect  larvWy  and  cruatiweans  of  medium  sizej  all  of  which  are  depend- 
ent upon  the  plankton  for  their  food  supply. 

The  fundamental  position  occupied  by  the  plankton  in  the  series  of 
food  relations  in  the  Great  Lakes  renders  it  in  the  highest  degree  advis- 
able that  its  quality,  quantity,  and  distribution  be  accurately  determined. 
The  method  employed  in  obtaining  material  for  this  determination  is 
pecnliar.  In  the  case  of  ordinary  collecting  a  net  is  towed  behind  the 
boat  for  an  indefinite  distance  and  only  such  part  of  the  ''catch"  is  util- 
ized  as  may  be  convenient^  Here  the  exact  amount,  and  the  volume  of 
16 
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water  from  which  it  is  taken  are  necessary  factors  in  estimating  the 
relative  fertility  of  the  water.  The  boat  is  brought  to  anchor,  a  net  of 
peculiar  construction  is  lowered  to  the  bottom,  and  after  a  moment 
hauled  vertically  to  the  surface.  The  time  consumed  in  the  haul  is 
recorded,  as  are  also  the  depth,  temperatures  of  air  top  and  bottom,  and 
if  possible  the  character  of  the*  bottom,  the  condition  of  the  sky  and 
surface  of  the  water,  and  the  amount  of  current,  if  any,  that  exists  at 
this  point.  At  each  point  a  number  of  hauls  are  made  from  varying 
depths,  and  the  total  amount  of  material  obtained  in  each  haul  is  pre- 
served and  bottled  so  carefully  thart  the  loss  is  very  small.  The  error 
is  always  negative,  however,  and  the  amount  obtained  can  be  grater 
than  is  present  only  if  foreign  matter  be  included,  and  this  is  easily 
detected  by  the  microscope.  The  material  thus  collected  and  preeerved 
is  retained  in  aloohol-fllled  vials  for  future  study. 

The  ordinary  method  of  estimating  the  volume  is  to  place  all  the  mate- 
rial from  a  single  haul  in  a  long  graduated  tube  closed  at  the  lower  end, 
and  after  twenty-four  hours  of  settling  to  read  the  volume  in  the  tube  as 
exactly  as  possible.  It  is  evident  that  a  very  loose  flocculent  plankton 
will  settle  less  rapidly  than  a  denser  mass,  and  that  both  will  show  irreg- 
ularities rendering  the  reading  hardly  more  than  an  approximation. 
This  volumetric  method  is  thus  somewhat  inexact,  but  probably  correct 
vrithin  reasonable  limits.  It  has  the  advantage  of  comparative  rapidity, 
and  since  the  material  remains  under  alcohol  during  the  entire,  process 
it  suffers  no  injury.  The  gravimetric  method,  advocated  by  some  inves- 
tigators, consists  in  drying  and  weighing  the  entire  mass  of  a  plankton 
haul,  and  this  is  held  to  be  more  exact  than  the  previous  method.  Great 
difficulty  is  found  in  weighing  just  at  the  time  when  all  the  external 
water  is  driven  off,  but  when  that  which  enters  into  structure  is  retained. 
The  fatal  objection  to  the  laethod  is,  however,  that  the  material  when 
once  dried  is  useless  for  further  study.  I  have  proposed  a  combination 
of  the  two  methods  which  will  be  valuable  in  certain  cases,  but  in  gen- 
eral the  volumetric  is  no  doubt  sufficiently  accurate. 

The  qualitative  determination  of  a  haul  may  be  made  by  a  method  of 
approximation  or  by  enumeration.  In  the  first  case  the  plankton  is 
poured  into  a  very  shallow  dish,  and  the  observer  estimates  the  percent- 
age of  each  species  present.  Such  a  procedure  gives  "but  a  very  general 
idea  and  evidently  depends  entirely  upon  the  judgment  of  the  observer. 
In  the  other  method  the  total  amount  of  a  haul  is  diluted  with  alcohol 
to  a  fixed  volume,  then  thoroughly  shaken  up  and  three  small  tests,  of 
1  cc,  for  instance,  removed  at  random,  spread  upon  a  ruled  plate,  and  the 
number  of  each  species  actually  counted  under  the  microscope.  By 
averaging  the  three  sample  tests  and  by  multiplying  the  result  the  total 
number  of  the  species  found  in  the  haul  is  estimated.  The  amount  of 
labor  involved  in  laboriously  counting  for  each  of  the  twenty  to  one  hun- 
dred species  in  each  plankton  haul  is  enormous,  and  yet  for  the  deter- 
mination of  the  relative  importance  of  the  various  elements  it  seems  to  be 
necessary.  For  the  plankton  of  Lake  St.  Clair  and  Lake  Michigan  this 
part  of  the  work  has  not  yet  been  done. 

One  further  process  is  necessary.  The  results  of  the  calculations  just 
described  are  characteristic  only  for  the  particular  net  used  and  at  tlie 
actual  velocity,  and  it  is  necessary  to  express  them  in  some  more  gen- 
eral terms.    This  may  be  done  by  multiplying  by  a  correction  surh  as  to 
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give  the  amount  of  plankton  under  one  square  meter  of  surface;  the 
result  will  be  the  total  amount  contained  in  a  column  of  water  one  meter 
square  with  a  heig'ht  equal  to  the  depth  of  the  haul.  If,  now,  this  be 
divided  by  the  depth  of  the  haul,  the  result  will  be  the  average  amount  of 
plankton  per  cubic  meter  of  water,  or  the  relative  amount  at  the  place 
and  time  of  making  the  haul. 

In  Lake  St.  Clair  there  were  made  twenty-seven  bottom  hauls,  two 
from  each  station  except  the  first;  the  amount  of  plankton  per  cubic 
meter  of  water  obtained  in  each  haul  is  in  the  following  table: 


NO.  OF  STATION. 

I 

4.97 

n 

1.44 
2.68 

in 

2.76 
3.80 

rv 

2.01 
2.01 

V 

2.74 
3.62 

VI 

2.29 
3.06 

VII 

3.68 
3.68 

vni 

2.70 
8.01 

IX 

2.54 
2.39 

X 

4.15 
4.15 

XIII 

4.79 
3.97 

XIV 

8.60 
3.31 

XV 

1.80 
2.42 

XVI 

1.90 
2.33 

AV. 

Volnme  of  plankton  in  ) 
cubic  cenumeton  per  V 
cubic  meter  of  water. ) 

3.08 

Prom  Lake  Michigan,  near  Charlevoix,  eighteen  bottom  hauls  show  the 
following  results : 


NO.  OP  STATION. 

I 
1.64 

n 

8.82 
3.20 

in 
2.70 

IV 

4.91 

IX 

4.46 

X 

2.01 

XI 

1.52 

XII 

5.68 

XIU 

4.77 

XIV 

8.16 

XV 

5.84 

XVI 

5.38 

XVII 

1.28 

xvni 

XX 

2.68 

XXI 

4.08 

xxn 

AV, 

Volume  of  plank-^ 
ton  in  cnbio  centi- 1 
meters  per  cubic 
meter  of  water . 

2.49 

2.41 

8.69 

In  Round  and  Pine  lakes,  two  connecting  inland  lakes  which  have 
immediate  and  free  connection  with  Lake  Michigan  at  Charlevoix,  the 
following  amounts  were  obtained  in  nine  bottom  hauls: 


NO.  OF  STATION. 

V 

VI 

\TI 

VIII 

XXIII 

XXIV 

XXV 

XXVI 

AV. 

Volume  of  plankton  in  ouUo  centimeters  per ) 
cubio  meter  of  waters ) 

2.88 

2.28 

3.14 

5.84 
5.27 

3.96 

6.88 

8.17 

2.34 

3.97 

In  comparison  with  other  lakes  which  have  been  measured  in  Ger- 
many, all  of  these  are  very  poor  in  plankton,  Dobersdorfer  See,  contain- 
ing, for  example,  as  much  as  62.1  cc.  of  plankton  per  cubic  meter  of 
water.  And  yet  the  small  amount  which  is  present  constitutes  in  toto  a 
tremendous  mass.  The  estimated  volume  of  Lake  Michigan  is  about 
7,434  millions  of  cubic  meters,  and  if  the  average  of  the  lake  contain  an 
amount  of  plankton  only  equal  to  the  least  amount  in  any  bottom  haul 
at  Charlevoix,  it  would  make  a  solid  mass  of  plankton  in  the  entire  lake 
of  over  ekn^en  thousand  cubic  nieters. 

The  distribution  of  this  mass  is  of  the  greatest  practical  moment  in 
fish  culture,  and  here  are  contained  in  fact  three  problems:  (1)  seasonal, 
(2)  areal,  (3)  vertical  distribution.  It  is  evident  that  only  long  con- 
tinned  observations  in  the  same  region  can  throw  light  on  the  question 
of  seasonable  distribution.  Studies  on  lakes  in  Holstein  are  the  source 
of  our  present  knowledge;  they  show  a  minimum  in  February  and  a 
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maximum  in  September,  connected  by  a  variable  line  of  increase  and 
decrease.  The  results  of  consecutive  years  exhibit  marked  differences  in 
the  extremes^  both  as  to  time  and  amount,  and  yet  there  is  a  general 
agreement  in  the  increase  of  life  with  rising  temperature  and  decrease 
with  the  lowering  of  the  same. 

Areal  or  horizontal  distribution  must  be  determined  by  comparison  of 
observations  made  within  a  limited  time,  since  throughout  the  year  there 
is,  as  already  explained,  a  progressive  variation  due  to  other  causes. 
The  series  of  hauls  made  at  St.  Clair  and  Charlevoix  are  peculiarly 
adapted  to  throw  light  on  this  question,  since  each  series  falls  within  a 
period  of  leas  than  two  weeks  and  both  were  made  also  at  about  the  same 
season  of  the  year.      The  results  of  the  work  at  Charlevoix,  which  cov- 
ered the  greater  variety  of  conditions  in  depth,  distance  from  shore,  and 
number  of  hauls,  are  represented  graphically  on  plates  I.  and  II.    Each 
vertical  line  represents  a  station,  and  on  it  are  set  off  on  plate  I.  the 
depth  of  the  haul,  the  total  volume,  and  the  volume  per  cubic  meter  of 
water.    By  connecting  similar  points,  lines  are  produced  which  represent 
the  changes  of  these  elements  from  station  to  station.    The  various  sta- 
tions are  arranged  in  order  of  depth  with  the  shallowest  at  the  right  so 
that  the  dotted  line  of  depth  (D)  continually  descends  toward  the  left. 
Considering  first  the  conditions  in  Lake  Michigan  (1  A )  it  is  evident  that 
the  line  of  total  volumes  (T)  shows  a  rapid  increase  at  first,  then  a 
region  of  uncertain  fluctuation  in  which  the  greatest  variation  (xix)  is 
undoubtedly  due  to  the  presence  of  foreign  matter,*  and  finally  a  seccmd 
decided  increase  with  the  sharp  plunge  downward  of  the  line  of  depth. 
Compare  these  two  lines ;  the  total  volume  increases  at  first  more  rapidly 
and  in  the  last  half  of  its  course  less  rapidly  than  the  depth.    The  line 
of  relative  volume,  i.  e.,  volume  per  cubic  meter  of  water  (B),  steadily 
ascends  towards  the  left.    One  station  alone  (xix)  excepted,  it  swerves 
but  little  from  the  fine  dotted  line  which  connects  its  two  ends  and 
which  may  be  said  to  indicate  the  average  tendency :    Compared  with  the 
line  of  depth  it  is  clear  that  the  relative  volume  decreases  steadily  with 
increasing  depth  of  water.    On  plate  I.  B  are  represented  in  the  same 
way  the  results  of  a  smaller  number  of  hauls  in  the  two  inland  lakes  of 
the  Charlevoix  region  already  mentioned.    An  examination  of  the  lines 
shows  that  the  principles  already  demonstrated  for  the  great  lake  hold 
true  in  general  here  also.    It  may  be  that  the  more  limited  environment 
of  the  smaller  area  and  shallower  water  introduces  other  factors  and 
gives  rise  in  this  way  to  the  apparently  greater  irregularities  in  this  case. 
Comparing  the  results  from  Bound  and  Pine  lakes  with  those  from  equal 
depths  in  Lake  Michigan  (I.  A )  it  is  evident  that  excepting  the  two  shal- 
lowest stations,  the  great  lake  possesses  a  much  larger  amount  of  plank- 
ton.   It  is  an  interesting  indication  of  the  limited  food  supply  in  Pine 
lake,  especially  that  very  few  fish  are  found  in  its  waters  while  adjacent 
lakes  are  well  populated. 

The  table  of  bottom  hauls  from  Lake  St  Clair,  given  on  page  115,  is 
strong  evidence  that  at  the  same  point  the  amount  of  plankton  to  be 
obtained  at  any  time  is  comparatively  uniform.  Two  bottom  hauls  were 
nuide  at  each  station  after  the  first.  These  two  were  separated  by  a  con- 
siderable time  interval.  Now,  if  the  plankton  were  massed  in  so  called 
^'swarms,"  it  would  be  altogether  probable  that  the  two  hauls  would  in  a 

*The  flae  dotted  line  from  XV[II  to  XX  reprcfleals  more  nearly  the  trae  volume. 
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number  of  cases  be  decidedly  different  in  amount  according  as  they 
included  a  swarm  or  only  the  more  barren  interspacee.  But  the  table 
shows  that  many  of  the  pairs  agree  exactly,  and  that  ninety  per  cent  of 
them  do  not  differ  from  each  other  by  so  much  as  one-flftlL  Again, 
among  the  hauls  in  Lake  Michigan  (Plate  I.  A)  there  is  only  one,  XIX, 
which  shows  any  considerable  difference  from  those  made  at  equal,  or 
nearly  equal,  depths,  and  this  one,  XIX.,  owe©  its  extreme  volume,  as 
already  mentioned,  to  the  presence  of  a  quantity  of  foreign  matter  (sand) 
carried  into  the  net  by  some  accident.  This  evidence  may  fairly  be 
regarded  as  establishing  for  the  same  body  of  water  the  principle  of 
equal  amounts  of  plankton  at  equal  depths. 

In  determining  the  vertical  distribution  of  plankton,  two  methods  are 
possible.  A  closable  net  may  be  sunk  to  any  depth,  opened,  drawn  up 
a  given  distance,  and  then  closed  and  brought  to  the  surface.  The 
amount  of  plankton  included  is,  then,  that  which  was  in  the  part  of  the 
water  through  which  the  net  passed  while  open.  Such  a  method 
would  be  the  most  exact,  but  closable  nets  are  more  difficult  to  manipu- 
late and  sometimes  unreliable,  so  that  the  method  of  subtraction  is  more 
often  employed.  At  each  station  hauls  are  made  from  a  series  of  depths; 
2,  5,  10,  25,  50,  and  100  meters  were  the  artificial  strata  made  in  the 
Charlevoix  work,  each  series  being  concluded  or  interrupted  by  a  haul 
from  the  bottom  to  the  next  higher  limit.  By  this  means  the  following 
amounts  were  obtained  from  Lake  Michigan.  The  figures  represent  in 
all  the  tables  cubic  centimeters  of  volume: 


No.  of  station 

IX 

X 

XI 

XTTT 

XV 

XVI 

XVII 

XVTTT 

XIX 

XX 

XXI 

ixn 

2  IIi«~SllTftUW.. .........  _-.._-.. 

19.4 

40.7 

54.7 

117.8 

116.0 

18.5 
26.8 

47.8 

96.8 

106.8 

22.1 

85.8 

66.6 

115.5 

157.8 

170.8 

28.4 

41.6 

79.6 

169.2 

143.2 

25.8 

81.1. 

58.4 

27.2 

42.4 

80.9 

126.8 

28.4 
44.4 

88.7 
159.3 
179.2 
168.0 

26.3 
38.7 
49.2 
90.1 
89.6 

25.7 

34.9 

58.8 

118.5 

7 

18.5 
81.7 
49.6 
82.9 
UO.l 

23.2 
85.1 
50.3 
88.7 

17.7 

5  m^florfaoe 

10  in.-8Xirf aoe i 

25.0 
49.4 

25  m.-snr  face 

75.8 

RO  Tn.-9nrf A<4   

101.4 

Bottom- surface 

Depth   of    bottom    haul  in 
metersL...... — ..— 

26 

53. 

HI 

80 

10 

28.6 

180 

36 

36 

41 

22 

42 

By  subtracting  consecutive  hauls  at  any  station  the  amounts  in  the 
several  artificial  strata  are  secured. 


No.  of  station.......... .. 

IX 

X 

XI 

xm 

XV 

XVI 

xvn 

XVIU 

XIZ 

XX 

XXI 

11IT 

2  m.-finrface.. . 

19.4 
21.4 
18.9 
62.6 
-1.3 

18.5 
7.8 
21.5 
49.1 
10.0 

22.1 
13.2 
81.3 
48.9 
42.4 
12.5 

28.4 
13.2 
38.0 
89.6 
-26.1 

25.3 

5.8 

22.8 

27.2 
1{^.2 
38.6 
45.4 

23.4 
21.0 
44.3 
70.6 
19.9 
-18.8 

26.3 
7.4 
15.6 
M.9 
-0.5 

25.7 

9.2 

28.9 

59.7 

1 

18.5 
13.2 
17.9 
38.3 
27.2 

23.2 
11.9 
15.2 
38.4 

«   V  «■  ^^* 

IT. 7 

5  m.-'2  m. .... . 

10  m. -5  m 

25  m  -10  m 

7.2 

:i4.4 

86.4 

50fn-f-%rn. .__., 

25.5 

Bottom-Mm. 

Dividing  the  amount  in  each  stratum  by  the  thickness  of  the  stratum 
in  meters,  the  result  will  represent  the  amount  of  plankton  per  cmbio 
meter  of  water  in  each  of  the  artificial  strata. 
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No.  of  itfttion - 

IX 

X 

XI 

XIU 

XV 

XVI 

XVII 

XVIU 

XIX 

XX 

XXI 

XXTT 

▲V. 

2'm.-«iirface... 

9.7 
7.1 
2.8 
4.2 
-1.8 

9.2 
2.6 
4.8 
8.3 
0.4 

11.0 
4.4 
6.3 
8.3 
1.7 
0.2 

14.2 
4.4 

7.6 

6.0 

-5.2 

12.7 
1.9 
4.5 

18.6 
5.1 
7.7 
8.0 

11.7 
7.0 
8.9 
4.7 
0.8 

-0.2 

18.1 
2.S 
3.1 
2.7 
0.0 

12.9 
8.1 

4.8 
4.0 

1 

9.2 
4.4 

8.6 
2.2 
1.7 

11.6 

4.0. 
8.0 
2.6 

8.9 
2.4 
4.9 
1.8 
1.5 

11.5 

5  iii.~2  in.  .__..•_....___. 

4.8 

10  m.-5  m. 

5.1 

25  m.-10  m. .'. 

BO  01.-25  m. ........ 

3.2 
-0.1 

Bottom-fiO  m. 

0.0 

These  results  for  Lake  Michigan  are  expressed  graphically  in  Plate 
II.  A;  the  other  part  of  the  plate  (II.  B)  shows  like  results  from  Bound 
and  Pine  lakes.  The  line  of  depth  (D)  is  the  same  ai*  on  Plate  I.  The 
amount  of  plankton  per  cubic  meter  of  water  in  the  surface  stratum,  as 
shown  by  the  line  8 — 8,  is  far  greater  than  that  in  any  other  stratum. 
The  amount  is  variable;  and  its  fluctuations  seem  on  comparison  of  the 
lines  to  be  independent :  (1)  of  the  depth,  (2)  of  the  total  volume,  (3)  of 
the  time  of  day,*  (4)  of  the  temperature  of  the  water.* 

It  may  be  that  the  variations  in  the  amount  of  plankton  present  in 
the  surface  stratum  are  due  to  the  combina/tion  of  two  or  more  of  the 
factors  cited;  but  their  independence  of  any  one  factor  can  easily  be  seen 
by  noting  the  number  of  oases  of  opposite  trend  in  the  lines. 

In  the  work  in  Lake  St.  Clair  it  was  also  shown  that  the  surface 
stratum  contained  from  one  and  one-quarter  to  two  times  aa  great  a  vol- 
ume of  plankton  per  cubic  meter  of  water  as  any  other  part  of  the 
depth  which  was,  to  be  sure,  inconsiderable — not  exceeding  5.5  meters. 
The  same  holds  true  for  the  lakes  in  Holstein,  and  may  probably  be 
regarded  as  a  fundamental  principle  in  the  vertical  distribution  of  the 
plankton.  While  the  plankton  is  most  closely  massed  in  the  superficial 
stratum  of  two  meters,  it  is  still  not  to  be  found  at  the  immediate  sur- 
face in  the  day  time.  A  net  of  special  construction  was  towed  just  at 
the  surface  of  the  water  for  hours  during  the  trips  of  our  boat  at  Char- 
levoix and  never  made  a  "catch"  of  appreciable  volume  during  the 
hours  of  the  day;  but  when  towing  was  tried  after  nightfall  at  the  same 
depth  a  large  amount  was  taken.  It  is  probable  that  a  daily  migration 
takes  place  which  carries  the  mass  of  the  surface  plankton  down  a  short 
distance  in  the  day  time  and  brings  it  back  to  the  immediate  surface  with 
the  coming  of  darkness. 

The  three  intermediate  strata,  2-5  m.,  5-10  m.,  and  10-25  m.,  possess- 
on  the  average  about  the  same  amount  of  plankton  per  cubic  meter  of 
water.  The  amount  found  in  any  one  of  them  varies  exceedingly,  and 
each  has  at  certain  stations  more  than  either  of  the  others.  Curiously 
the  upper  of  the  three  strata  (2-5  m.)  has,  for  nearly  all  stations,  less 
thdn  the  middle  stratum,  and  only  about  the  same  as  the  lower  (10-25 
m.).  It  is  perhaps  true  that  the  upper  and  the  lower  vary  in  accord  with 
ea(jh  other  in  general;  their  variations  are  apparently  independent  of  the 
depth  or  other  factors  at  hand.  There  is  an  interesting  parallelism  in 
the  lines  representing  the  surface  stratum  and  that  from  5  to  10  meters; 
but  for  this  no  cause  can  be  assigned  as  yet.  Only  one  of  these  lines  is 
above  the  zero  line  of  the  plate,  that  is,  indicates  a  quantity  of  plankton 
less  thaii  nothing!    It  is  the  2-5  m.  line  at  the  shallowest  station,  where 

*  The  last  two  points  are  not  showQ  on  the  plates  given  in  this  article. 
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this  is  the  bottdm  stratum.  The  apparent  absurdity  of  a  quantity  of 
plankton  with  the  minus  sign  is  one  of  the  minor  disadvantages  of  the 
subtraction  method;  it  is  possible  only  when  the  minimum  amount  of 
plankton  in  a  given  stratum  is  less  than  the  possible  fluctuations  in  the 
amount  of  plankton  contained  in  the  superjacent  water,  and  It  indicates 
that  the  amount  probably  present  in  the  stratum  was  insignificant. 

.The  lines  denoting  the  intermediate  strata  lie  in  all  cases  clearly 
b^low  the  lines  of  the  deep  strata,  50-25  m.,  and  bottom^ — 50  m. ;  the  latter 
never  equal  to  the  former  and  in  a  large  per  cent  of  oases  the  amount 
ot  plankton  seems  to  be  a  negative  quantity.  This  is  indicated  by  the 
position  of  the  25-50  m.  line  above  the  zero  horizontal  at  IX.,  XIII.,  and 
xyill.  In  the  case  of  the  deepest  stratum,  which  was  present  in  but 
t^o  instances,  the  amount  of  plankton  obtained  was  even  more  insig- 
nijfioant.  The  deep  strata  are  practically  without  plankton  so  far  as  our 
ol^servation  extended. 

jOne  question  in  the  distribution  of  life  in  these  waters  which  was  not 
stiudied,  is  the  possible  existence  of  a  deep  fauna,  not  strictly  planktonic 
iUj  character,  but  dependent  in  fact  upon  the  bottom,. where  it  rests  and 
rejprodttces,  and  frequently  making  short  excursions  into  the  superjacent 
water.  ■  It  would  thus  be  dependent  for  support  on  the  plankton  and 
would  frequently  be  collected  with  the  latter,  but  would  be  no  proper 
X>ortion  of  it. 

If  this  be  in  rough  outline  the  distribution  of  the  plankton  as  a  whole, 
it  will  be  seen  at  a  glance  that  this  is  merely  the  beginning  of  the  problem. 
The  distribution  of  the  whole  is  no  more  than  the  sum  of  the  distribu- 
tions of  its  many  species.  In  so  far  as  the  variations  in  the  volume  of 
the  different  strata,  so  clearly  marked  on  the  maps,  are  not  produced  by 
errors  in  apparatus  and  method,  they  are  due^  no  doubt,  to  fluctuations 
in  the  location  of  certain  species.  Such  changes  are  known  to  be  brought 
about  in  isolated  instances  by  change  in  temperature  and  light;  how  far 
these  influesQces  are  operative  in  carrying  an  unknown  species  from  one 
side  to  the  other  of  the  artificial  limits  we  have  placed  in  the  water,  and 
in  thus  modifying  the  qualitative  and  quantitative  composition  of  the 
plankton  in  any  i>articular  stratum — these  are  but  suggestions  of  the 
many  questions  awaiting  a  solution. 

'  The  investigation  of  plankton  problems  has  only  just  begun;  yet  hand 
in  hand  with  these  studies  goes  the  practical  application  of  the  results 
obtained.  It  would  be  impracticable  to  explain  here  the  light  that 
they  throw  on  the  probable  life  of  the  young  fish  and  the  precautions 
to  be  observed  in  planting  the  fry;  the  subject  must  be  left  with  the 
mere  hint.  Already  efforts  have  been  made  on  a  small  scale  at  least 
to  increase  the  primitive  food  supply,  and  in  some  small  fish  ponds 
in  Europe  it  has  met  with  moderate  success.  No  one  can  predict  the 
possibilities  of  the  future;  these  studies  have  made  one  of  its  necessi- 
ties evident  and  imperative.  Aquaculture  must  be  given  the  same  sort 
of  broad,  scientific  treatment  that  agriculture  already  receives;  it  must 
be  studied  from  the  scientific  standpoint,  its  problems  analyzed,  its 
course  marked  out  with  definiteness.  Not  until  then  can  it  hope  to  ren- 
der that  service  to  the  people  which  the  unequalled  opportunity  of  our 
inland  seas  makes  {Kmsible  in  the  way  of  a  permanent  supply  of  food 
at  once  cheap  and  agreeable. 


h    a   ri   li   ^   y   £!   a  s   ^   y   11   li.  ^   a 
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FISH  PRESERYATION    AND    FISH    CULTURE    IN 

NORTH  AMERICA. 


EXTRACTS     FROM     MR.     OSCAR     NORDQ  VIST'S     OFFICIAL     REPORT 

TO    THE    IMPERIAL    SENATE    OF    FINLAND. 

After  a  week's  stay  in  Put-in-Bay,  I  went  to  Detroit,  Michigan,  the 
headquarters  of  the  Michigan  State  Fish  Commission.  The  city  is  situ- 
ated on  the  river  forming  the  connection  between  Lakeci  Huron  and  Erie, 
and  has  an  extensive  hatchery  here  for  hatching  whitefish  and  pike 
perch,  which  is  the  largest  institution  of  the  kind  in  the  world.  Over  one 
hundred  millions  of  young  whitefish  are  turned  ouit  there  in  one  year. 

In  Detroit  I  made  the  acquaintance  of  the  energetic  Fish  Commissioner 
of  Michigan,  Mr.  Hersohel  Whitaker,  who  gave  me  valuable  and  manifold 
informiation  abourt  the  work  of  the  commission,  and  especially  the  culti- 
vating of  fish,,  including  literature,  photographs,  etc. 

On  my  way  to  Paris  I  also  visited  the  State  Commission's  station  for 
the  gathering  of  pike  perch  spawn  at  Saginaw  Bay,  on  the  shore  of  Lake 
Huron.  Owing  to  stormy  weather  just  then  prevailing,  the  fishermen 
could  not  show  me  the  manipulation  of  the  weirs  and  the  other  tackle, 
but  I  witnessed  and  took  practical  part  in  the  artificial  impregnation  of 
pike  perch  spawn  from  fish  kept  there  for  this  spawning  purpose.  I  also 
observed  a  process  to  prevent  the  eggs  from  adhering  by  adding  starch 
to  the  spawn  after  a  method  invented  by  Prof.  Beighard,  by  which  the 
results  of  impregnation  are  considerably  increased. 

In  parts  of  the  United  States  yearly  statistics  of  fishermen  are  gath- 
ered and  published.  In  the  State  of  .Michigan  every  person  pursuing  the 
vocation  of  a  fisherman  on  the  Great  Lakes  is  bound  to  furnish  a  report 
every  year  by  filling  out  blanks  which  the  commission  has  prepared  for 
the  purpose.  As  this  provision,  however,  does  not  naturally  prevent  neg- 
ligence on  the  part  of  fishermen,  the  State  Fish  Commission  employs  a 
special  agent  whose  duty  it  is  to  visit  the  fishermen  and  enforce  the  stat- 
utes of  the  fish  laws  regarding  these  reports  as  required.  Furthermore 
the  agent  is  to  garther  information  with  all  possible  exactness  about  the 
inuportant  and  precise  places  frequented  by  the  different  kind  of  fish  as 
spawning  beds;  whether  the  conditions  of  fishing  are  improving  or 
declining  in  particular  localities;  the  fishermen's  opinions  as  to  the  cause 
of  respective  changes;  whether  the  water  has  been  polluted  by  offal  from 
factories  or  similar  refuse,  and  if  so,  the  resulting  extent  of  injury  to  the 
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fishery;  what  propositions  or  recommendations  with  reference  to  an 
improvement  of  conditions  the  fishermen  might  make;  in  what  way  and 
for  what  period  they  would  recommend  a  closed  season  for  whitefish; 
whether  artificial  propagation  helped  the  fisheries  and  if  so,  by  what 
means  such  fact  had. been  ascertained;  whether  there  should  be  any 
restrictions  as  to  the  size  of  nets  or  meehes;  and  finally,  whether  persons 
conducting  fishing  on  a  large  scale  would  be  willing  and  able  to  attend 
conferences  for  the  promotion  of  the  interests  of  the  fisheries. 

In  the  year  1893  the  Michigaii  Fish  Commission  established  a  biolog- 
ical station  in  Lake  St.  Clair  for  special  scientific  research  pertaining  to 
the  improvement  of  fisheries  and  fish  culture.  This  institution  is  superin- 
tended by  Prof.  J.  E.  Beighard,  whose  endeavors  were  hitherto  mainly 
devoted  to  the  alimentary  resources  for  fish  in  Lake  St.  Clair. 

In  connection  with  this  scientific  work  I  will  also  mention  the  system- 
atic researches  of  the  Fish  Commission  concerning  the  results  of  fish 
'  culture  in  the  State  of  Michigan.  For  this  purpose  the  commission  keeps 
E^cial  employes.  Their  duty  consists  in  investigating  the  lakes  as  to 
dimensions  and  depth,  the  conditions  of  bottoms  and  banks,  of  inlets  and 
outlets,  the  temperature  of  the  surface  and  ground  water  and  the  kind  of 
fish  that  frequent  it.  These  data,  together  with  notes  on  the  weather, 
the  exact  time  of  investigation  and  the  tackle  used  during  the  researches 
after  the  different  kinds  of  fish,  etc,  are  entered  on  printed  blanks, 
which  contain  also  a  sx>ecial  column  for  remarks  about  the  most  desir- 
able species  for  stocking  purposes. 

In  many  thousand  streams  where  there  were  no  brook  trout  it  is 
now  acclimated,  thanks  to  the  work  of  cultivation.  Take  the  State  of 
Michigan,  for  instance;  there  the  following  number  of  brook  trout  fry 
has  been  hatched  between  1883  and  1892 : 

« 

1883 269,000 

1884 383,000 

1885 408,000 

1886 719,000 

1887 1,090,000 

1888 1,639,000 

1889 - .  2,468,000 

1890 2,578,000 

1891 2,500,000 

1892 2,252,000 

The  Michigan  Fish  Commission  plants  the  young  brook  trout  at  the 
time  of  absorption  of  the  yolk  sac. 

This  work  of  cultivation  produced  very  satisfactory  results.  Previous 
to  it  brook  trout  were  very  scarce  and  only  occasionally  met  with  in  a  few 
streams  of  the  lower  peninsula;  now  it  affords  good  angling  in  two-thirds 
of  all  the  counties  of  the  entire  State. 

The  State  fish  laws  absolutely  forbid  the  catching  of  brook  trout  in 
any  water  artificially  stocked  with  it  by  the  State  Commission  within 
three  years  from  the  date  of  stocking.  The  enforcement  of  this  law 
brought  it  about  that  between  the  1st  of  May  of  1890  and  1892  700  streams 
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stocked  by  the  commission  were  oi>ened  to  the  catching  of  brook  trout. 
Altogether  there  are  about  2,000  streams  open  now  for  brook  trout  catch- 
ing where  this  fish  had  been  artificially  introduced. 

Of  all  the  fish  subjected  to  the  exi)eriment  none  has  been  cultivated  on 
such  a  large  scale  as  the  whitefish  on  account  of  its  great  economioal 
importance  surpassing  that  of  any  other  fresh  water  fish. 

Among  the  several  varieties  of  whitefish  found  in  American  waiters, 
the  common  whitefish  {coreganus  clupeifomUa)  and  the  lake  herring 
{ooregonus  oHedi)  are  by  reason  of  their  abundance  the  most  important 
for  economical  purposes,  the  former  taking  precedence  over  the  latter. 
That  will  acoounft  for  the  fact  that  until  recently  the  common  whitefish 
constituted  the  almost  exclusive  object  for  cultivation.  Both  varieties 
are  taken  in  the  Great  Lakes  and  in  Canada,  although  the  northern 
boundary  line  of  their  habitat  has  not  as  yet  been  ascertained. 

This  work  found  a  powerful  supxxort  with  the  Michigan  State  Fish 
Commission,  whose  wMtefish  and  pike  perch  hatchery  in  Detroit  is  the 
largest  of  its  kind  on  the  entire  globe. 

•nie  states  of  Pennsylvania,  Ohio  and  New  York  contributed  their 
share  likewise  in  helping  the  propagation  of  whitefish  by  planting  mil- 
lions of  fry  every  year. 

Next  to  the  United  States  and  the  Michigan  State  Fish  Commissions 
as  to  the  importance  and  magnitude  of  the  work  done,  ranks  the  Depart- 
ment of  Fisheries  of  the  Canadian  Government.  In  1891  the  department 
planted  451,380,000  whitefish  fry. 

As  not  all  of  the  reports  of  the  different  staites  were  accessible  to  me, 
I  find  it  impossible  to  state  the  exact  amount  of  whitefish  fry  hatched 
ajid  planted  on  and  in  the  Great  Lakes.  The  approximate  estimate  of 
the  combined  output  of  the  United  States  and  Canada  in  distributed 
young  whitefish  should,  in  my  opinion,  be  placed  at  about  two  ndlliards. 

The  Michigan  State  Fish  Commission  started  pike  perch  culture  in  its 
own  hatchery  in  1887;  the  output  has  steadily  increased  ever  since  as 
shown  by  the  following  table : 

1887 \ 3,280,000  fry. 

1888 11,492,000  fry. 

1889 44,340,000  fry. 

1890 22,300,000  fry. 

1891 27,045,000  fry. 

At  the  meeting  of  the  American  Fisheries  Society  in  Chicago  in  1893, 
Prof.  Beighard  related  an  experiment  undertaken  at  the  request  ,of  the 
Michigan  State  Fish  Commission  for  the  purpose  of  finding  a  suitable 
means  to  prevent  the  cleaving  (adhesion)  of  pike  perch  eggs.  The  Profes- 
sor i>ointed  out  the  following  ways  as  suggesting  themselves  upon  the 
experimenter: 

1.  Some  substance  might  be  found  which  after  being  dissolved  in  the 
water  over  the  spawn  would  destroy  the  tendency  to  adhere  of  the  outer 
membrane  of  the  eggs  without  injuring  the  ova  or  milt.  Different  sub- 
B^unces  were  tried  but  with  poor  results. 
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2.  The  eggs  may  be  allowed  to  adhere  so  as  to  fonn  clusters,  and  may 
afterwards  be  separated  by  mechanical  means  as,  for  instance^  by  letting 
them  pass  through  a  sieve.  The  eggs,  however,  through  the  pressure 
against  each  other,  will  change  their  shape  and  some  of  them  will  be 
destroyed. 

3.  Some  substance  may  be  introduced  in  the  water  which  will  pene- 
trate the  si>awn  in  such  a  manner  as  to  prevent  the  eggs  from  touching 
each  other.  After  trying  numerous  substances  in  vain.  Prof.  Beighard 
obtained  good  results  by  using  com  starch. 

One  part  of  starch  was  mixed  with  20  parts  of  water.  The  eggs  were 
impregnated  in  the  usual  way;  after  two  to^  three  minutes  they  are 
immersed  in  the  starch  solution  until  the  latter  is  half  filled  with  spawn. 
The  eggs  sink  to  the  bottom  of  the  receptacle  and  become  covered  with 
the  starch  which  prevents  their  cleaving  together.  Thus  they  are 
allowed  to  remain  undisturbed  and  the  injuriousi,  effect  of  moving  is 
avoided.  After  having  been  immersed  for  a  while  in  the  solution,  they 
are  suddenly  transferred  into  an  abundance  of  clear  water;  the  milt  is 
almost  instantly  waeJhed  ofif  and  the  surface  of  the  eggs  thus  cleaned 
from  adhering  alkaloids. 

The  starch  sinks  gradually;  within  ten  minutes  most  of  it  is  deposited 
on  the  bottom  of  the  vessel.  The  water  is  then  replaced  by  fresh  water; 
by  shaking  or  swinging  the  vessel,  starch  and  eggs  are  mixed  with  the 
fresh  water.  After  the  starch  has  settled  again  a  new  fresh  water 
change  may  be  effected.  In  this  way  the  water  may  be  renewed  every 
ten  minutes,  if  deemed  necessary,  and  without  adding  new  starch.  The 
eggs  may  remain  in  the  stardi  solution  for  four  hours  or  more,  but 
usually  they  were  washed  clean  after  two  hours.  After  that  they 
appeared  well  filled  and  of  normal  form,  and  when  transferred  to  fresh 
water  they  did  not  stick. 

The  stardh  seetois  to  have  no  influence  other  than  to  prevent  the  eggs 
from  cleaving.  Eggs  treated  after  this  manner  showed  an  increase  in 
impregnation  of  from  15  to  30  per  cent,  comi)ared  with  the  old  method. 
Mr.  Dwight  Lydell  of  the  Michigan  Fish  Commission,  wbo  carried  on 
these  experiments,  on  a  large  scale,  showed  that  this  ai)plication  of  corn 
starch  increased  impregnation  of  pike  perch  eggs  by  about  20  per  cent. 

Prof.  Reighard's  process  must  be  greeted  as  a  valuable  discovery  of 
special  importance  in  fish  impregnation,  in  fact  as  the  only  important 
one  since  the  discovery  of  dry  fish  impregnation  by  the  Russian  fish 
cultivator,  Wrassky,  which  is  now  in  use  nearly  throughout  the  entire 
world. 

After  the  experiments  in  cultivating  living  food,  undertaken  success- 
fully by  a  few  European  hatcheries,  the  Americans  began  to  follow 
in  their  wake  during  the  last  few  years.  But  whoever  had  had  the 
occasion  to  observe  the  vigor  and  perseverance  shown  by  the  Americans 
in  the  work  of  fisih  cultivation,  must  certainly  feel  convinced,  that  within 
a  short  time  they  will  also  be  masters  in  this  new  branch  and  will  develop 
and  complete  new  methods. 
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Methinks  I  could  not  do  better  in  rendering  my  concluding  impressions 
than  to  quote  from  the  10th  Annual  Report  of  the  Michigan  State 
Fish  Commiflision  the  following: 

"OonBidering  that  the  fir»t  succesflful  attempts  at  fish  cultivation 
"  have  occurred  within  a  lapse  of  time  still  remembered  by  many  living 
"  persons,  the  progress  made  and  the  results  obtained  may  indeed  appear 
"  as  next  to  marvellous." 

OSCAB  NOBDQVIST, 
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October  1895. 
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ON  THE  CYCLOPID^  AND  CALANID^  OF  LAKE  ST. 

CLAIR,  LAKE  MICHIGAN,  AND  CERTAIN  OF 

THE  INLAND  LAKES  OF  MICHIGAN. 


From  the  standpoint  of  the  pisciculiurist,  perhaps  no  class  of  animals 
ontside  the  fishes  themselves  is  so  important  and  interesting  as  the  ento- 
mostraca.  It  is  a  well  known  fact  that  these  minute  Crustacea  form  the 
entire  food  material  of  the  young  of  some  of  our  most  important  food 
^hes,  and  in  many  cases  form  a  large  part  of  the  food  of  the  adults. 

They  are  universally  distributed.  Every  stream,  lake,  pond,  and  pool 
has  its  population  of  these  minute  creatures.  Moreover  they  are  present 
in  some  places  in  enormous  numbers.  In  the  deeper  waters  of  our  lakes 
the  surface  waters  to  a  depth  of  about  thirty  feet  fairly  swarm  with  cope- 
pods.  In  limnetic  collections  there  are  always  present  some  Cladocera, 
but  the  great  bulk  of  the  material  in  any  lake  will  consist  of  two  or  three 
species  of  Diaptomus  and  as  many  of  Cyclops. 

Inasmuch  as  the  occurrence  and  abundance  of  animals  is  largely  depen- 
dent on  their  food  supply,  it  will  be  seen  that  an  accurate  and  thorough 
knowledge  of  entomostraca  is  of  fundamental  importance,  if  we  would 
have  an  exact  knowledge  of  the  conditions  controlling  our  fish. 

The  material  on  which  this  paper  is  based  was  obtained  from  the 
^following  sources. 

1.  Collections  made  by  Professor  Beighard  in  certain  lakes  in  southern 
Michigan  in  the  summers  of  1891  and  1893. 

2.  Collections  made  by  Professor  Beighard  in  the  northern  part  of 
Lake  Michigan  in  the  spring  of  1893. 

3.  Collections  made  by  Professor  Beighard  during  the  biological  exam- 
ination of  Lake  St.  Clair  in  the  summer  of  1893.  This  involved  a  very 
large  number  of  collections  in  the  months^  of  July  and  August,  and  its 
results  probably  give  us  a  very  accurate  knowledge  of  the  copepod  fauna 
of  Lake  St.  Clair  in  the  summer  season.  In  connection  with  this  work  a 
:few  collections  were  also  made  in  the  Detroit  river  and  in  Lake  Erie. 

4.  Collections  made  in  July  and  August  1894  in  connection  with  the 
scientific  work  of  the  Michigan  Fish  Commission  at  Charlevoix.  This 
involved  a  careful  examination  of  Bound  Lake  and  Pine  Lake,  collections 
in  Lake  Michigan  and  the  lakes  on  Beaver  Island,  and  cursory  examina- 
iiions  of  the  small  lakes  in  the  neighborhood  of  Charlevoix. 
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5.  Collections  made  by  Dr.  B.  H.  Ward  in  September,  1894,  in  Emmet 
and  Cheboygan  Counties,  along  the  ^'  Inland  Sonte." 

Inasmuch  as  these  collections  were  made  for  the  most  part,  in  the 
summer  season,  and  more  especial  attention  was  paid  to  the  larger  bodies 
of  water,  the  results  of  the  examination  cannot  be  considered  as  giving  us 
a  complete  knowledge  of  the  fauna  of  the  State.  A  more  careful  examina- 
tion of  the  smaller  Takes  and  of  the  stagnant  pools  would  doubtless  add 
some  species  to  the  list  Yet  the  number  of  those  species  would  be  small^ 
and  for  the  larger  bodies  of  water  the  list  as  given  in  this  paper  is  prob- 
ably very  nearly  complete. 

This  becomes  evident  when  one  remembers  how  nearly  identical  are  the 
faunae  of  the  deeper  waters  of  our  lakes.  To  such  an  extent  is  this  true 
that  one  can  prophesy  quite  exactly^  what  species  will  be  found  in  a  collec- 
tion from  any  of  the  lakes  of  this  latitude.  The  collections  from  the 
deeper  water  will  almost  invariably  give  the  following  species: — Diaptomus- 
oregonensis^  Cyclops  brevispinoaus^'C.  Leuckarti  and  C.  fluviaiitis.  Cv 
albidus  and  C.  serrulatits  may  be  present,  but  belong  more  properly  to  the 
littoral  fauna.  In  the  larger  lakes,  in  addition  to  this  list  we  may  find 
Epischura  lacustris.  Diaptomus  jsicilis^  D.  Ashlandiy  D,  mimituSj  and 
Limnocalanus  macrurtia  are  not  commonly  found  except  in  the  Great 
Lakes  and  in  the  bodies  of  water  in  direct  connection  with  them;  in  the 
Great  Lakes,  too,  C.  ptilchelltis  takes  the  place  which  C.  brevispinostis^ 
holds  in  the  smaller  lakes. 

2).  Reighardi  is  the  only  new  species  which  I  have  found  in  the  Michi- 
gan collections.  As  I  have  already  remarked  in  a  former  paper  (^93  p.  192) 
the  species  of  Diaptomus  are,  in  some  cases,  quite  limited  in  their  distribu- 
tion,  and  apparently  Diaptomus  is  much  more  susceptible  to  the  influences 
of  its  environment  than  is  Cyclops,  Very  little  is  known  of  the  life  his- 
tories of  the  species  of  Diaptomus,  and  it  is  possible  that  a  more  complete 
knowledge  may  lead  to  a  reduction  of  the  number  of  species.  But,  so  far 
as  I  can  see,  all  the  forms  described  vary  within  comparatively  narrow^ 
limits,  and  there  is  no  evidence  whatever  to  lead  us  to  question  the  separa- 
tion of  the  forms. 

I  have  indicated,  in  the  accompanying  chart,  the  distribution  of  the 
species.  It  has  not  seemed  necessary  to  indicate  the  character  of  the  indi- 
vidual collections  in  Lake  St.  Clair  and  Lake  Michigan  as  no  particular 
significance  is  attached  to  such  facts. 

The  sketch  maps  will  show  most  of  the  localities  where  the  collections 
were  made. 

It  is  interesting  to  note  the  greater  richness  of  the  copepod  faunas  of  our 
lakes  as  compared  with  those  of  the  continent  of  Europe.  Zacharias  finds 
seven  species  of  copepods  belonging  to  the  Cyclopidce  and  CalanidcB  in 
the  FlOner  See.  In  Lake  Michigan  there  are  nine,  and  that  includes  no- 
littoral  species;  in  the  lakes  on  tl\e  Beaver  Island  there  are  eight,  in  Fine 
Lake  nine,  in  Bound  Lake  eleven,  in  Intermediate  Lake  eleven,  and  in^ 
Lake  St.  Clair  sixteen.  The  large  number  in  Lake  St.  Clair  is  probably 
explained  by  the  fact  that,  being  very  shallow,  it  has  the  sjpecies  of  the- 
smaller  bodies  of  water  and  of  the  stagnant  pools,  and  in  addition,  because- 
of  its  connection  with  the  Great  Lakes,  has  also  their  limnetic  species. 
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Pine  Lake  is  peculiarly  poor  in  its  number  of  species.  This  is  strikingljr 
apparent  when  we  compare  it  with  Intermediate  Lake.  Pine  Lake  was  very 
thoroughly  examined,  and  it  is  likely  that  we  are  ac(}uainted  with  all  the- 
species  occurring  there,  and  yet  the  number  is  only  eight.  All  the  collec- 
tions from  Intermediate  Lake  were  made  in  one  day  by  a  party  which  went 
down  from  Charlevoix  and  remained  only  a  few  hours,  and  yet  the  number 
of  different  forms  is  eleven.  Intermediate  Lake  seems  to  be  an  unusually 
rich  collecting  ground,  for  with  the  exception  of  Lake  St.  Clair  and  Bound 
Lake,  no  other  lake  shows  such  a  large  number  of  species,  and  both  Lake- 
St.  Clair  and  Bound  Lake  have  been  very  thoroughly  explored.  Moreover, 
in  the  case  of  Bound  Lake,  several  of  the  species  may  be  considered  as 
immigrants  from  Lake  Michigan. 

In  general  it  may  be  said  that  the  copepod  fauna  of  Michigan  does  not 
differ  materially  from  that  of  Wisconsin,  which  I  have  already  described 
in  a  former  report.  (Marsh  '93.)  This  is  only  what  one  would  expect 
because  of  the  very  wide  distribution  of  the  species,  as  already  notedl 
(Marsh'93,p.  19L) 

Inasmuch  as  many  of  the  species  have  been  imperfectly  described,  it 
has  seemed  best  to  me  in  preparing  this  paper  to  devote  some  space  to- 
more  detailed  descriptions,  and  particularly  to  furnish  some  figures  in 
addition  to  those  already  published,  and  in  this  way  to  supplement  the 
work  of  preceding  papers. 

The  literature  of  the  Copepoda  is  so  scattered  that  it  is  very  difficult  for 
any  one  except  a  specialist  to  make  determinations  of  species  that  are  at 
all  satisfactory.  Without  doubt  this  fact  has  deterred  many  from  attempt- 
ing any  study  of  the  Copepoda.  Much  valuable  work  in  regard  to  the 
distribution  of  species  might  be  done  by  amateur  investigators  if  there  were 
any  work  giving  brief  directions  by  which  the  species  might  be  determined' 
with  a  fair  degree  of  accuracy.  This  lack,  with  the  advice  of  Professor 
Beighard,  I  have  attempted  to  supply  in  the  present  paper.  Preceding' 
the  notes  on  Diapiomus  and  Cyclops,  I  have  ^ven  a  brief  synopsis  of  the 
species  of  those  genera.  These  synopses,  which,  with  some  modifications, 
are  like  those  in  my  paper  on  the  copepods  of  Wisconsin,  are  intended 
simply  to  furnish  a  means  of  recognizing  the  species  by  some  of  their  most 
obvious  characters.  While  the  first  six  plates  may  be  considered  as  sup-^ 
plementing  the  work  of  my  Wisconsin  paper,  I  have  thought  best,  in 
order  to  aid  in  the  identification  of  species  to  add  the  seventh,  which 
repeats  some  of  the  figures  of  the  former  paper.  I  think  that  by  means  of 
the  synopses  and  plates,  any  one  who  has  the  patience  to  make  the  neces- 
sary dissections,  will  be  able  without  much  difficulty  to  identify  our  species 
of  Cyclops  and  Diaptomus,  at  least  as  far  as  adult  forms  are  concerned. 

I  have  included  in  the  synopses  some  species  which  have  not  yet  been 
found  in  Michigan,  but  which  have  been  reported  from  Wisconsin,  and 
will,  doubtless,  after  a  more  thorough  exploration,  be  included  in  th& 
Michigan  fauna. 
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FAMILY  CALANIDiE.— Genus  DIAPTOMUS  Westwood. 

KEY   TO  SPECIBS  OF  DUPT0MT7S  FROM  GHABAOTERISTICS  OF  THE   MALE. 

Antepenultimate  joint  of  antenna  without  appendage, 

Fifth  feet  nearly  equal  in  length, oregonensis. 

Left  fifth  foot  shorter  than  right, 
•  Inner  ramus  of  left  fifth  foot  about  equal  in  length  to 
first  joint  of  outer  ramus,  terminal  hook  of  right  foot 

not  markedly  angular, pallidus. 

Inner  ramus  of  left  fifth  foot  about  twice  as  long  as 
first  joint  of  outer  ramus,  terminal  hook  of  right  foot 
with  an  abrupt  angle  at  about  midway  of  its  length,     Beighardu 

Antepenultimate  joint  of  antenna  with  hyaline  lamella, leptopus. 

Antepenultimate  joint  of  antenna  with  appendage, 
Appendage  short  and  blunt, 
Left  fifth  foot  hardly  reaching  end  of  basal   joint  of 
right,  lateral  spine  of   terminal  joint  of   right  foot 
weak,  reaching  about  to  end  of  joint,  species  large, 

occurring  only  in  spring, sanguineus. 

Left  fifth  foot  reaching  to  about  one-third  the  length 
of  the  terminal  joint  of  the  right,  lateral  spine  of 
terminal  joint  large,  reaching  to  nearly  one-half  the 

length  of  the  terminal  hook, Birgei. 

Appen<£ige  as  long  or  longer  than  the  penultimate  joint. 
Terminal  hook  of  right  fifth  foot  broad,  lateral  spine 

minute, minutus. 

Terminal  hook  falciform, 

Lateral  spine  nearer  outer  extremity  of  joint, sicilis. 

Lateral  spine  stout,  nearer  base  of  joint, AshlandL 

DiAPTOMUs  siciLis  Forbes. 
Plate  YII,  figs.  1  and  11. 

1882.    D.  sicilis   Forbes,  p.  645,  pi.  VIII,  figs.  9  and  20. 

1884.      "        "       Herrick,  p.  142,  pi.  Q,  fig.  18. 

1889.      "        "       DeGuerne  and  Richard,  p.  23,  figs.  13  and  14,  pi.  II, 

fig.  13. 
1891.      "        "       Forbes,  p.  702,  pi.  1,  fig.  6. 
1893.      "        "       Marsh,  p.  197,  pi.  Ill,  figs.  8  and  10. 

D.  sicilis  is  found  everywhere  in  the  Great  Lakes,  in  Lake  St.  Glair  and 
in  the  Detroit  Biver.  It  is  also  found  in  Fine  Lake,  and  very  likely  occurs 
in  other  bodies  of  water  having  direct  connection  with  the  Great  Lakes. 

I  do  not  know  of  its  occurrence  in  bodies  of  water  away  from  the 
Great  Lakes,  except  in  Green  Lake  (Marsh  '91  and  '93),  and  Lake  Geneva 
(Forbes,  '90),  and  both  of  these  are  deep-water  lakes. 

DiAFTOMus  AsHLANDi  Marsh. 
PlateVn,fi«.2. 

1893.    D.  Ashlandi  Marsh,  p.  198,  pi.  Ill,  figs- 11-13. 
When  I  described  this   species  in  my  paper  on  the  C^clopidce  and 
CalanidcB  of  Wisconsin,  I  knew  of  only  two  localities  for  it,  Lake  Supe- 
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rior  and  Lake  Erie.  It  occurred  in  the  collections  from  Lake  St.  Clair 
and  the  Detroit  Biver,  but  not  abundantly.  In  the  Lake  Michigan  col- 
lections it  was  a  common  species,  but  not  nearly  so  numerous  as  D, 
minutus,  I  found  it  in  none  of  the  smaller  lakes  except  Bound  Lake  and 
Pine  Lake. 

DiAPTOMus  MINUTUS  LilljeboFg. 

Plate  VII,  £l«  8. 

1889.    D.  minutus  DaQuerne  and  Bichard,  (Lilljeborg)  p.  50,  pL  I,  figs. 
5,  6  and  14,  pi.  Ill,  fig.  25. 

1891.    D,  aicilis  var,  imperfectua  Forbes,  p.  703. 

189L     "      "      Marsh,  p.  212. 

1893.     "      "      Marsh,  p.  199,  pi.  IV,  figs.  1  to  3. 

D,  minutus  is,  perhaps,  the  most  common  of  all  the  Diaptomi  in  the 
collections  from  Lak6  Si  Olair  and  the  Great  Lakes.  With  D.  sicilis  and 
Z).  Ashlandi  it  forms  the  great  bulk  of  the  Crustacea  in  the  limnetic  col- 
lections. While  I  have  found  it  in  one  or  two  of  the  Wisconsin  lakes,  it, 
like  the  two  preceding  species,  has  not  so  far  been  found  in  any  of  the 
Michigan  waters  which  do  not  have  direct  connection  with  the  Great  Lakes. 
The  three  species  may  be  fairly  considered  as  characteristic  of  the  fauna 
of  the  Great  Lakes. 

It  is  with  considerable  hesitation  that  I  have  considered  Forbes's  imper- 
fectus  identical  with  minutus.  One  can  not  be  certain  of  the  identity  of 
the  two  forms  from  the  description  given  by  Forbes,  and  yet  from  the 
localities  which  he  gives  for  his  variety,  it  seems  very  probable  that  the 
two  are  the  same.  He  speaks  of  it  as  common  in  Lake  Superior  and  Lake 
Michigan,  and  in  some  adjacent  lakes,  and  in  Lake  Geneva.  Inasmuch  as 
Z).  minutus  is  so  common  in  the  Great  Lakes  it  is  not  at  all  probable  that 
it  has  been  overlooked  by  so  accurate  an  observer  as  Professor  Forbes, 
and  as  he  reports  imperfectus  as  an  abundant  form,  I  think  the  probabili- 
ties are  that  imperfectus  is  a  synonym  of  minutus. 


DiAPTOMUs  OREO0NEN8I8  LiUjeborg. 
Plate  VU.  fig.  5. 

1889.    Z).  oregon&nsis  DeGuerne  and  Bichard,  (Lillj.)  pi.  II,  fig.  5,  pi. 

Ill,  fig.  8. 

1893.      "  "  Marsh,  p.  200,  pi.  IV,  figs.  4  and  5. 

D.  oregonensii  is  the  conmon  limnetic  species  of  the  smaller  lake&  It 
occurs  in  the  Great  Lakes,  bat  not  abundantly,  while  in  the  smaller  bodies 
o!  water  it  usually  forms  the  larger  part  of  the  limnetic  fauna. 
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DiAPTOMus  Reighardi,  sp.  nov: 
Plate  I,  fiffs.  1-4. 

The  first  segment  of  the  cephalothorax  is  considerably  shorter  than  the 
«econd.  The  first  two  segments  form  nearly  half  the  length  of  the  cepha- 
lothorax.   The  last  segment  is  armed  behind  with  two  verv  minnte  spines. 

The  first  segment  of  the  abdomen  of  the  female  is  eloagated,  nearly 
equal  in  length  to  the  remainder  of  the  abdomen  and  the  farca.  It  is 
dilated  laterally  and  in  front  and  bears  two  rather  small  lateral  spines. 
The  second  segment  is  about  one-third  shorter  than  the  third.  The  third 
segment  is  slightly  shorter  than  the  furca'. 

The  antennae  reach  the  end  of  the  furca.  The  right  antenna  of  the 
male  is  swollen  anterior  to  the  geniculating  joint;  the  antepenultimate 
joint  has  no  appendage. 

The  outer  ramus  of  the  fifth  foot  of  the  female  is  two-jointed.  The  third 
joint  iB  represented  by  the  customary  two  spines.  The  inner  ramus  is 
one-jointed;  it  is  somewhat  longer  than  the  first  joint  of  the  outer  ramus, 
and  is  armed  at  tip  with  minute  setas  and  two  spines. 

In  the  right  fifth  foot  of  the  male  the  basal  joint  is  quadrangular,  about 
one-half  longer  than  broad.  The  length  of  the  first  joint  of  the  outer 
ramus  is  about  equal  to  its  width.  The  second  joint  is  elongate,  concave 
on  its  inner  margin;  at  about  one-third  of  its  length  there  is  a  minute 
spine  on  its  inner  margin;  the  rather  long  lateral  spine  is  situated  at  about 
two  thirds  of  its  length.  The  terminal  hook  has  a  single  abrupt  angle  at 
about  one-half  its  length.  The  inner  ramus  is  one-jointed  and  equals  in 
length  the  first  joint  of  the  outer  ramus. 

The  left  fifth  foot  of  the  male  reaches  a  little  beyond  the  middle  of  the 
second  joint  of  the  outer  ramus.  The  basal  joint  is  about  as  broad  as 
long,  and  is  somewhat  shorter  than  the  basal  joint  of  the  right  foot  The 
first  joint  of  the  outer  ramus  is  about  as  broad  as  long,  its  distal  end  con- 
siderably narrower  than  the  proximal.  The  second  joint  is  about  twice  as 
long  as  the  first,  and  the  tip  is  expanded  into  two  finger-like  processes,  of 
which  the  outer  is  much  the  larger  and  is  armed  on  its  inner  surface  with 
a  pad  bearing  minute  setse.  The  inner  ramus  extends  to  rather  less  than 
one-half  the  length  of  the  second  joint  of  the  outer  ramus. 

Ltength  of  female,  1.1395  mm.;  male,  1.0248  mm. 

This  species,  which  is  nearly  related  to  D.  oregonensis,  is  yet  readily  dis- 
tinguished by  the  characters  of  the  male  fifth  foot  I  found  it  in  the 
collections  from  only  three  localities, — the  North  Lake  on  Beaver  Island, 
Intermediate  Lake,  and  Crooked  Lake. 

I  have  named  this  species  in  honor  of  Professor  Beighard  who  has, 
directly  and  indirectly,  done  so  much  to  increase  our  knowledge  of  lacus- 
trine f  aunsB. 
2 
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Gbwus  EPISOHURA  Forbes. 

Plate  II,  fics.  1-6.   Plate  III,  fiffs.  1-6. 

Epischura.  lacustris  Forbes. 

1844.  Scopiopliora  vagans  Pickering,  p.  62. 

1882.  E.  lacustris  Forbes,  pp.  541  and  648,  pi.  VIII,  figs.  15, 16, 21,  23,. 

pi.  IX,  fig.  8. 

1884.  E.  lacustris  Herrick,  p.  131,  pL  Q,  fig.  18. 

1889.  "         "        DeGuerne  and  Ricliard,  p.  90,  pi.  IV,  figs.  3, 9  and  10. 

1891.  "         "        Forbes,  p.  704,  pi.  I,  figs.  1-5;  pi.  II,  fig.  7. 

1893.  "         "        Marsh,  p.  200,  pi.  IV,  fig.  6. 

I  have  very  little  doubt  that,  as  stated  by  Herrick  ('84,  p.  131)^  the^ 
Scopiophora  vagans  of  Pickering  is  the  same  as  E.  lacustris.  The  state- 
ment in  regard  to  the  armature  of  the  abdominal  furcsd  can  apply  to  no 
other  genus,  and  as  only  one  species  of  Epischura  has  been  found  in  the 
Great  Lakes,  there  would  seem  to  be  little  doubt  as  to  the  identity  of  Pick- 
ering's species.  If  then  we  follow  the  laws  of  priority  as  strictly  as  do- 
some  authors,  we  should  throw  out  Forbes's  name.  But  I  cannot  think  it 
wise  when  a  name  has  been  so  long  incorporated  in  our  literature,  and  is 
founded  on  an  accurate  and  easily  recognized  description,  to  throw  it  aside 
in  favor  of  a  name  accompanied  by  a  description  which,  it  is  true,  probably 
applies  to  this  animal,  but  is  manifestly  inaccurate  in  some  particulars,  and 
may  be  in  all. 

It  is  not  necessary  to  give  a  detailed  description  of  this  species,  as  that 
has  already  been  done  by  other  authors,  but,  as  very  few  figures  of  it  have 
been  published,  it  has  seemed  best  to  me  to  draw  quite  a  number  in  order 
that  they  may  serve  for  comparison  of  this  genus  with  others,  and  of  the 
various  species  of  Epischura  with  each  other. 

A  few  points  in  the  anatomy,  which  have  not  been  noted  by  others  should 
be  mentioned. 

Forbes  has  recently  ('93,  p.  255)  called  attention  to  the  fact  that  the 
fourth  abdominal  segment  of  the  male  is  without  a  process,  and  that  the 
fifth  bears  two  processes. 

The  antennae  are  25-jointed.  In  the  female,  clavate  sensory  setae  are 
present  on  all  segments  except  the  4th,  6th,  8th,  10th,  20th,  21st,  22d  and 
24th.  The  8th  and  11th  segments  have  each  a  short  spine.  The  left 
antenna  of  the  male  is  like  those  of  the  female  except  that  the  sensory 
setae  are  much  longer,  particularly  on  the  basal  segments.  The  right 
antenna  of  the  male  is  22-jointed,  with  a  hinge  between  the  18th  and  I9tb 
segments.  The  19th  segment  is  formed  by  the  union  of  the  19th,  20th  and 
21st  of  the  typical  antenna,  and  the  20th  by  the  union  of  the  22d  and  23d. 

The  outer  rami  of  the  swimming  feet  are  three- jointed,  and  the  inner 
one- jointed.  In  all  the  feet  the  inner  ramus  bears  five  setae  In  the  first 
foot  the  first  and  second  joints  of  the  outer  ramus  have  each  one  external 
and  one  internal  seta.  The  terminal  joint  has  six  setae.  In  the  second, 
third,  and  fourth  feet,  the  first  and  second  joints  of  the  outer  ramus  have 
spines  externally  instead  of  setae  as  in  the  first  foot.  The  terminal  joint 
has  two  short  spmes  externally,  a  long  terminal  spine  with  its  outer  margiik 
deeply  serrate,  and  four  setae  on  the  internal  margin. 
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E.  lacustris  was  a  common  species  in  the  collections  from  Lake  St.  Clair^ 
Lake  Michigan,  and  many  of  the  smaller  lakes. 


Genus  LIMNOOALANUS  Sars. 

LiMNOOALANUS  MACRURUS   SaTB. 
Plate  IV,  fiffs.  1  and  2,    Plate  V,  figs.  1-5. 

1863.    L.  macrurus  Sars.,  pp.  228-229. 
1882.      "  "        Forbes,  p.  648. 

1886.     Centropagea  Qrimaldi  DeGueme,  pp.  1-10. 
«   1888.     L.  macrurus  Nordqvist,  pp.  31-37,  pi.  I,  figs.  9-11;  pi.  II,  figs. 

1-5;  pi.  Ill,  figs.  1-4. 
1889.    L.  macrurus  DeGuerne  and  Sichard,  p.  77,  pL  IV,  figs.  5, 11, 

and  12. 
1891.    L.  macrurus  var.  auctus  Forbes,  p.  706. 
1893.      "        "  Marsh,  p.  201,  pi.  IV,  fig.  7. 

For  the  description  of  L,  macrurus  we  must  depend  largely  upon  the 
elaborate  description  and  figares  of  Nordqvist. 

Forbes  ('91,  p.  706)  thinks  that  onr  form  is  sufficiently  different  from 
the  European  to  rank  as  a  distinct  variety.  When  preparing  my  former 
paper  ('93)  it  did  not  seem  to  me  that  there  was  good  reason  for  establish- 
ing a  new  variety.  Becently  I  have  made  a  more  careful  examination  of 
the  details  of  its  structure,  using  material  from  Detroit  Biver,  Lake  Mich- 
igan, and  Green  Lake.  So  far  as  the  specimens  I  have  examined  are  con- 
cerned, the  points  of  difference  mentioned  by  Forbes  ('91,  p.  707)  do  not 
exist.  It  seems  to  me  that  the  twenty-fifth  antennal  segment  is  clearly 
separated  from  the  twenty-fourth,  and  not  consolidated  as  stated  by  him. 
In  all  my  specimens  I  find  the  hook  like  Bpines  on  the  eighth  and  twelfth 
segments. 

Nordqvist  and  Forbes  are  in  agreement  in  regard  to  the  terminal  teeth 
of  the  mandible,  but  Forbes  finds  one  seta  instead  of  the  two  figured  by 
Nordqvist;  in  this  respect  my  observations  confirm  those  of  Forbes.  The 
accessory  spines  have  been  evident  in  my  preparations.  It  would  seem 
then,  that  unless  L.  macrurus  is  susceptible  of  local  variations — a  highly 
improbable  supposition — ^that  Forbes's  variety  can  not  stand,  for  the  only 
point  of  difference  on  which  it  rests  is  the  existence  of  one  seta  on  the 
mandible  instead  of  two. 

The  second  joint  of  the  second  maxillipede  differs  slightly  from  Nord- 
qvist's  figure,  and  I  have  accordingly  figured  it.  (PI.  V,  fig.  5.)  The 
difference  appears  to  me,  however,  unimportant. 

It  is  impossible  to  tell  whether  our  species  may  not  differ  from  the 
European  in  the  armature  of  the  antenna,  as  that  was  not  worked  out  in 
detail  by  Nordqvist.  In  regard  to  the  sensory  setae,  he  simply  states  that 
they  are  present  on  some  of  the  segments,  but  does  not  state  their  number. 

In  the  female,  clavate  sensory  sette  are  present  on  all  joints  except  the 
4th,  20th,  21st,  S^d,  and  24th.  The  setse  are  distributed  as  follows:  the 
first  joint  has  three;  there  are  two  on  the  2d,  3d,  5th,  7th,  9th,  10th,  11th 
13th  to  19th  inclusive,  and  22d  to  24th  inclusive;  the  4th,  8th,  ]2th  20th,. 
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^nd  21st  have  one  seta;  theGth  has  none;  the  25th  has  four  setse,  one  of 
which  is  plumose;  the  8th  and  12th  have,  in  addition  to  the  ordinary  and 
sensory  seise  a  hook4ike  spine. 

The  left  antenna  of  the  male  is  armed  like  the  female  antenna. 

The  right  antenna  of  the  male  is  22-jointed,  the  19-21  being  united  in 
one,  and  the  22d  and  23d.  The  joint  is  between  the  18th  and  19th.  The  side 
of  the  17th  is  produced  into  a  blunt  spine,  and  the  18th  and  19th  are  armed 
on  the  inner  margin  with  rows  of  minute  spines.  The  number  of  the  sensory 
setsB  is  the  same  as  in  the  left  antenna  and  in  the  antenna  of  the  female, 
and  not  greater  as  stated  by  Nordqvist  In  fact  the  differences  in  the 
armature  of  the  right  and  left  antennae  are  only  apparent,  and  are  occa- 
sioned by  the  coalescence  of  the  19th-21st  and  the  22d  and  23d  joints. 

It  has  seemed  beat  to  me  to  figure  the  swimming  feet  and  describe  them 
in  some  detail,  in  order  to  get  a  basis  of  comparison  with  similar  forms. 

In  the  first  foot  both  the  first  and  second  basal  joints  are  armed  inter- 
nally with  a  plumose  seta.  The  first  two  joints  of  the  exopodite  have  no 
external  spines;  the  terminal  joint  has  two  external  spines,  two  apical 
setae — the  outer  spinulose  on  its  outer  margin — ^and  three  internal  setae. 
'The  terminal  joint  of  the  endopodite  has  one  internal  seta,  two  apical,  and 
three  internal. 

The  second,  third  and  fourth  feet  have  no  seta  on  the  second  basal  joints 
and  the  first  and  second  joints  of  the  exopodite  have  each  an  external  spine. 
In  all  the  feet  except  the  first  there  are  groups  of  two  or  three  minute 
Bpines  at  the  bases  of  the  spines  of  the  exopodite. 

The  second  and  third  feet  are  alike.  The  terminal  joint  of  the  exopo- 
dite has  four  internal  setae,  and  the  terminal  joint  of  the  endopodite  has 
two  external  setae  and  four  internal. 

The  fourth  foot  is  like  the  second  and  third  except  that  the  terminal 
joint  of  the  endopodite  has  three  internal  setae.  The  fifth  feet  have  no 
setae  on  the  basal  joints.  The  second  joint  of  the  exopodite  in  the  female 
is  prolonged  internally  into  a  hook-like  expansion.  The  exopodites  of  the 
male  are  two  jointed,  the  terminal  joints  having  a  peculiar  construction 
more  easily  understood  from  the  figure  than  from  any  written  description. 
The  terminal  joints  of  the  endopodite  in  both  male  and  female  are  armed 
with  two  external,  two  apical,  and  two  internal  setae. 

FAMILY  CYCLOPIDJE.— Gewus  CYCLOPS  Mulusr. 
£BT  TO  SPECIES  OF  GY0L0P8. 

Antennae  17-jointed, 

Fifth  foot  one-jointed,  armed  with  one   spine  and  two 

long  setae — a  large  species  of  dark  color, .. <xter. 

Fifth  foot  two-jointed. 
Second  joint  of  fifth  foot  armed  with  seta  and  short 
spine, 
Terminal   joint  of  outer  branch  of  swimming  feet 
armed  externally  with  three  spines, 

Furca  of  moderate  length — occurring  in  pools, Americanus. 

Furca  elongated,  outer  f  ureal  seta  abbreviated  to  a 
short,  thick  spine — limnetic  in  habit, brevispinostts. 


CYCLOPIDiE  AND  CALANIDJE  OP  MIOHIGAN  LAKES.  13 

Terminal   joint   of  outer   ramns  of  swimming  feet 

armed  externally  with  two  spines, parcits. 

Second  joint  of  fifth  foot  with  two  terminal  setae, 

Furca  short — occurring  in  pools, navus. 

Furca  elongated — limnetic  in  habit, pulchellus. 

Second  joint  of  fifth  foot  with  one  terminal  and  one 

lateral  seta, LettckartL 

Second  joint  of  fifth  foot  with  three  setae, 

With  clavate  seta  on  twelfth  antennal  segment, 
inner  margin  of  furca  not  beset  with  hairs,  egg- 
sacs   lying  away  from  abdomen , albidus. 

Sensory  hair  on  twelfth  antennal  se^jrment,  inner 
margin  of  furca  beset  with  hairs,  egg-sacs  close 

to  abdomen, fusciis. 

Antennae  16- jointed,  fifth  foot  three- jointed , modestua. 

Antennae  12-jointed,  fifth  foot  one-jointed, 

Furca  variable  in  length,  armed  externally  with  a  row  of 

fine  spines, serrulatus^ 

Furca  short,  without  armature  of  spines — a  small  limnetic 

species, _-      fluviatilis. 

Antennae  11-jointed, 

Swimming  feet  3-jointed,  ..^ phaleratus. 

Swimming  feet  2-jointed, bicolor. 

Antennae  8-jointed, ftmbriatus^ 


Cyclops  ater  Herrick. 
Plate  VI,  figs.  1-4, 0,  and  12. 

1882.     C.  ater  Herrick,  p.  228,  pi.  Ill,  figs.  9-12. 
1884.     "    "  "         p.  145,  pi.  Q,  figs.  9-12. 

1887.     "    "  "        p.  14. 

The  cephalothorax  is  oval,  nearly  as  broad  as  long,  with  the  lateral 
angles  produced  caudally.  The  first  segment  equals  two-thirds  the  total 
length  of  the  cephalothorax. 

The  antennae  are  17- jointed,  about  as  long  as  the  cephalothorax,  its  seg- 
ments having  the  typical  armature  of  the  CpclopidcB.  The  last  two  seg- 
ments have  a  smooth  hyaline  lamella,  which  m  the  last  segment  projects 
as  a  flat,  blunt  process  beyond  the  end  of  the  joint. 

The  abdomen  is  of  moderate  length,  the  last  segment  being  armed 
posteriorly  with  a  row  of  fine  spines.  The  furca  is  rather  more  than  twice 
as  long  as  its  width.  The  lateral  spine  is  situated  near  the  end.  Of  the 
terminal  setae,  the  outer  is  slightly  shorter  than  the  inner,  the  second  is 
about  twice  as  long  as  the  outer,  and  the  third  about  three  times  as  long. 

The  swimming  leet  are  armed  as  follows: 

FIRST   FOOT. 

Outer  br.  ex.  3  spines.    Inner  br.  ex.  1  seta. 

ap.  2  setae.  ap;  1  spine,  1  seta, 

in.  3  setae.  in.  3  setae. 
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SECX)ND   AND  THIRD   FEET. 

Outer  br.  ex.  3  spines.  Inner  br.  ex.  1  seta. 

ap.  1  spine,  1  seta.  ap.  1  spine,  1  seta, 

in.  4  setae.  in.  3  setse. 

FOURTH  FEET. 

Oater  br.  ex.  2  spines.  Inner  br.  ex.  1  seta. 

ap.  1  spine,  1  seta.  ap.  2  spines, 

in.  4  setsB.  in.  2  setae. 

The  fifth  foot  is  one-jointed,  and  armed  with  a  stout  spine  and  two  long 

49CISB. 

Average  length  1.  77  mm. 

A  large,  very  robust  form,  of  striking  appearance  because  of  its  deep 
colors.  The  colors  of  the  St.  Clair  specimens  were  as  follows:  antennae, 
antennules,  swimming  feet  and  furcal  setae  dark  blue,  almost  black.  The 
caudal  margins  of  the  cephalothorax  have  the  same  color.  On  each  side 
of  the  abdomen,  and  extending  to  the  ends^  of  the  f urcae  is  a  strip  of  the 
same  color  but  darker.  Borders  of  the  cephalothorax  tinged  with  green. 
Oviducts  white.     The  ovary  is  orange. 

To  the  naked  eye  it  resembles  closely  in  form,  size,  and  color  an  Arre- 
nurus  with  which  it  is  found  associated.  This  may  be  a  case  of  protective 
•mimicry. 

This  species  was  originally  described  by  Herrick  in  1882,  and  is  men- 
tioned by  him  in  his  succeeding  reports  of  1884  and  1887,  but  has  been 
noted  by  no  other  author.  It  was  discovered  by  Professor  Beighard  in 
"the  St.  Glair  collections,  and  was  worked  out  very  thoroughly  by  him.  It 
is  from  his  notes  that  the  above  description  is  taxon. 

This  seems  to  be  a  somewhat  rare  form  in  this  region.  I  have  found  a 
few  individuals  in  Bush  Lake,  WisconsiD,  and  in  Michigan,  besides  in  the 
St.  Clair  collections,  have  found  it  in  Twenty-Sixth  Lake,  Intermediate 
Lake  and  Susan  Lake.  Where  it  occurs  it  is  easily  detected  because  of  its 
large  size  and  prominent  colors.  The  specimens  from  Bound  Lake  had 
more  of  the  red  color,  so  much  so  that  this,  on  a  superficial  examination, 
'Seemed  to  be  the  most  prominent  color. 


Cyolops  bbbvispinosus  Herrick. 
Plate  VII,  fiff.  12. 

1884.     C.  brevispinosus  Herrick,  p.  148,  pi.  S,  figs.  7-11. 
1893.     "  "  Marsh,  p.  205,  pi.  IV,  figs.  11  and  12. 

C,  breviapinosits  occurred  in  the  collections  from  Lake  St.  Clair,  the 
Detroit  river.  Lake  Erie,  Snsan  Lake,  Beaver  Island,  Intermediate  Lake  and 
Bound  Lake.  I  have  found  it  in  collections  from  Lake  Superior  and  Lake 
Ontario,  but,  curiously,  never  in  Lake  Michigan  collections. 
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Cyolops  puiJOHEiiLUs  Koch. 
Plate  YU.  flf.  14. 

1838.  O.  pulchellus  Eocb,  H.  21,  pi.  2. 

1857.  *'  bicuspidatuB  Glaus,  p.  209,  pi.  XI,  figs.  6  and  7. 

1863.  "  "  "      p.  101. 

1868.  '*  pulchellus  Sars,  p.  246. 

1870.  *•  bicuapidatus  Heller,  p.  71. 

1872.  "  "  Fric,  p.  221,  fig.  6. 

1876.  "  •'  Hoek,  p.  17,  pi.  I,  figs.  7-11. 

1880.  *'  pulchellus  Behberg,  p.  543. 

1880.  ''  helgolandicua  Behberg  ('80a),  p.  64,  pi.  lY,  fig.  5. 

1882.  "  Thomasi  Forbes,  p.  649,  pi.  IX,  figs.  10, 11,  and  16. 

1883.  "  pecUnaius  Herrick,  p.  499,  pi.  VII,  figs.  25,  28. 

1883.  "  Thomasi  Oragin,  p.  13,  pi.  Ill,  figs.  1-13. 

1884  "        "        Herrick,  p.  151,  pi.  U,  figs.  4,  5,  7,  and  8. 

1886.  "  pulchellus  Daday,  p.  220. 

•  1886.  "  "  Vosseler,  p.  194,  pi.  V,  figs.  19-28. 

1890.  "  "  LandQ,  p.  60,  pi.  XXI,  figs.  146-165. 

1891.  "  Thomasi  Forbes,  p.  707,  pi.  II,  fie.  8. 
1891.  "  bicuspidatus  Brady,  p.  13,  pi.  V,  ngs  1-5. 
1891.  "  Thomasi  Brady,  p.  14,  pi.  VI,  figs.  1-4. 
1891.  "  bicuspidatus  Schmeil,  p.  27. 

1891.  "  "  Bichard,  p.  229,  pi.  VI,  fig.  6. 

1892.  "  "  Schmeil,  p.  75,  pi.  II,  figs.  1-3. 

1893.  "  Thomasi  Forbes,  p.  249,  pi.  XXXIX,  figs.  9-12,  pi.  XL,  fig.  13. 
1893.  "  pulchellus  Marsh,  p.  207,  pi.  IV,  figs.  18-19. 

C.  pulchellus  is  the  common  Cyclops  of  the  Great  Lakes.    It  occurs 
sometimes  in  smaller  bodies  of  water,  but  in  the  collections  from  Michi- 

fan  I  have  not  found  it  from  any  of  the  small  lakes  except  Pine  Lake  and 
bOund  Lake. 

According  to  Forbes  ('82  b)  C.  pulchellus  and  the  Diaptomi  form  the 
^greater  part  of  the  food  of  the  young  white  fish. 

Cyclops  parous  Herrick. 

1882.    a  parous  Herriqk,  p.  229,  pi.  VI,  figs.  12-15. 

1884.  "  "  '         p.  148,  pi.  B,  fig.  22. 

1893.     "  "      Marsh,  p.  208,  pi.  IV,  fig.  16,  pi.  V,  fig.  1. 

I  have  found  C  parens  only  in  the  collections  from  Lake  St.  Clair. 

Cyclops  leuckarti  Sars. 
Plate  YU,  fiff.  15. 

1863.  C.  Linickarti  Sars,  p.  239. 

1874.  "  simplex  Poggenpol,  p.  70,  pi.  XV,  figs.  1-3. 

1875.  "  temiicornis  Uljanin,  p.  30,  pi.  IX,  figs.  12  and  13. 

1876.  "  Leeuwenhockil  Hoek,  p.  19,  pi.  Ill,  figs.  1-12. 
1880.  "  simplex  Behberg,  p.  542. 

1884.     "         "       Herrick,  p.  150. 
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1884.  C.  oithonoidea  Herrick,  p:  150,  pi.  8,  figs.  2-6. 

1885.  "  Leuckarti  Daday,  p.  218. 
1885.     "  simplex  Daday,  p.  2S6, 

1885.  "  i^ecUnains  Daday,  p.  223,  pi.  I,  figs.  7-13. 

1886.  *'  simplex  Voseeler,  p.  193,  pi.  IV,  figs.  15-17. 

1887.  "         "       Herrick,  p.  17,  pi.  VII,  fig.  1,  a-j. 
1890.  "         "       Thallwitz,  p.  79. 

1890.  "         "       Lande,  p.  55,  pi.  XVI,  figs.  42-45 ;  pi.  XVII,  figs.  46-50. 

1891.  "   Lettckarti  Schmeil,  p.  25. 

1891.  "  edax  Forbes,  p.  709,  pi.  Ill,  fig.  15;  pi.  IV,  figs.  16-19. 

1891.  "  Scourfeldi  Brady  (?)  p.  10,  pi.  IV,  figs.  1-8. 

1891.  "  Leuckarti  Bichard,  p.  230,  pi.  VI,  fig.  20. 

1892.  •*  *•         Schmeil,  p.  57,  pi.  III.  figs.  1-8. 

1893.  "  "         Marsh,  p.  209,  pi.  IV,  fig.  17;  pi.  V,  figs.  2-6. 

I  have  no  doubt  that,  as  stated  by  Schmeil,  C  Leuckarti  Claus  and  C 
Leuckarti  Sars  are  identical,  and  that  x>o6sibly  by  strict  laws  of  priority 
Clans  should  be  given  as  authority  for  the  name.  Yet,  as  the  description 
by  Claus  is  not  only  imperfect,  but  in  many  respects  inaccurate  and  mis- 
leading, I  have  preferred  to  retain  the  designation  of  C.  Leuckarti  Sars. 
Other  points  in  the  synonomy  are  discussed  in  Schmeil  '92  and  Marsh  '93. 

As  would  be  expected,  this  species  was  distributed  almost  universally  in 
the  waters  examined. 

Cyclops  fuscus  Jurine. 
Plate  VI,  fi«8.  5, 7  and  11. 

1820.  Manoculus  quadricornis  fuscus  Jurine,  p.  47,  pi.  II,  fig.  2. 

1841.  a  signatus  Koch,  H  21,  pi.  VIII. 

1850.  **  quadricornis  var.  c  Baird,  p.  203,  pi.  XXIV,  fig.  5. 

1857.  "  coronatus  Claus,  p.  29,  pi.  I,  fig.  5,  and  pi.  II,  figs.  1-1 1. 

1863.  "         "  "      p.  97,  pi.  II,  fig.  16;  pi.  X,  fig.  1. 

1863.  "  signatus  Sars,  p.  242. 

1863.  "  coronatus  Lubbock,  p.  199. 

1870.  "         "         Heller,  p.  71. 

1872.  "         "         Fric,  p.  218,  fig.  12. 

1876.  "         "         Hoek,p.  12. 

1878.  **  signatus  Brady,  p.  100,  pi.  XVII,  Bgs.  4-12. 

1882.  "  ienuicomis  Herrick,  p.  227,  pi.  V,  fig.  14;  pL  VI,  figs.  1-11^ 

and  20. 

1884.  "  tenuicornis  Herrick,  p.  153,  pi.  B,  fig.  16;  pi.  Q*,  figs.  8-11, 

and  20. 

1885.  "  signatus  Daday,  p.  208. 

1886.  "        "        Vosseler,  p.  189,  pi.  IV,  figs.  6-10. 

1888.  "  fuscus  Sostari^,  p.  58. 
1890.     '*  signatus  Thallwitz,  p.  79. 

1890.  '•         "        Lande,  p.  33,  pi.  XV,  fi^s.  1-12. 

1891.  *'         "        Brady,  p.  6,  pi.  2,  fig.  5. 
1891.     "  fuscus  Richard,  p.  223,  pi.  VI,  fig.  6. 

1891.  *'        "     Schmeil,  p.  22. 

1892.  "        "  "        p.  123,  pi.  I,  figs.  l-7b;  pi.  IV,  fig.  2. 

1893.  '*  signatus  Marsh,  p.  211. 
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In  my  paper  on  the  Wisconsin  Cyclopidce  and  Oalanidce  ('93),  agreeing 
with  H!errick  and  Brady,  I  expressed  my  belief  that  the  two  forms  here 
called /tisous  and  albidus,  the  caronatus  and  tenutoomia  of  Clans,  belonged 
to  the  same  species,  fusctis  being  the  more  matnre  form.  Since  writing 
that  paper  I  have  examined  a  large  number  of  specimens  from  widely 
separated  localities,  and  I  must  acknowledge  that  I  was  wrong,  and  that,  as 
stated  by  Schmeil  ('92),  the  two  forms  must  be  considered  distinct,  for  I 
have  been  utterly  unable  to  find  the  connecting  forms.  The  points  of  dif- 
ference, as  stated  so  elaborately  by  Schmeil,  hold  good  for  the  American 
specimens.  C.  fuscua  has  a  sensory  hair  on  the  twelfth  antennal  segment, 
the  hyaline  lamella  of  the  17th  segment  deeply  notched,  the  third  segment 
of  the  antennule  short,  the  inner  borders  of  the  furca  thickly  beset  with 
hairs,  and  the  egg  sacs  lie  close  to  the  abdomen,  while  C  cubidus  has  a 
clavate  seta  on  the  twelfth  antennal  segment,  the  membrane  of  the  17th 
se^ent  serrate  or  smooth,  the  inner  borders  of  the  furca  either  without 
hairs  or  with  only  fine  hairs,  and  the  egg  sacs  lie  separated  from  the  abdo- 
men. These  characters,  with  the  greater  size  of  C.  fuscusj  serve  to  dis- 
tinguish the  species,  while  the  less  evident  characters  mentioned  by 
Schmeil  are  easily  demonstrated. 

One  characteristic  not  mentioned  by  Schmeil  I  have  found  constantly  in 
my  specimens.  The  larger  of  the  two  terminal  spines  of  the  endopoaite 
of  the  fourth  foot,  instead  of  being  serrated  on  its  edges  as  is  customary 
in  all  the  spines  of  the  swimming  feet,  is  beset  on  its  inner  margin  with 
long,  rather  irregular  teeth,  as  shown  in  the  plate.  (Plate  YI,  fig.  7.)  If 
this  peculiarity  exists  in  the  European  forms,  it  would  seem  probable  that 
it  would  have  been  noted  by  some  observer,  but  I  have  nowhere  seen  an 
account  of  it.  It  may  serve  then  to  indicate  a  slight  variation  from  the 
European  iype. 

I  have  found  C.  ftcscus  in  the  Michigan  collections  from  only  one 
locality.  Intermediate  Lake.  1  have  found  it  in  several  Wisconsin  locali- 
ties, though  nowhere  abundantly,  and  it  is  probable  that  it  occurs  in  other 
localities  in  Michigan. 


Cyclops  albidus  Jurine. 


Plate  VI,  figs.  8-10. 


1820.  Monoculus  qtcadricomia  dlbidua  Jurine,  pp.  44  and  47,  pL  II, 

figs.  10  and  11;  pL  III,  fig.  24. 

1841.  O.  annulicomis  Eoch,  H  Si,  pL  VI. 

1860.  "  qtmdricomis  var.  b  Baird,  p.  202,  pi.  XXIV,  fig.  4. 

1867.  "  tenuicomia  Clans,  p.  31,  pi.  Ill,  figs.  1-11. 
1857.  "  pennatua  Glaus,  p.  85,  pL  III,  figs.  12-17. 

1868.  "  ienuicomia  Glaus,  p.  99,  pL  I,  fig.  3;  pi.  II,  fig.  17;  pi.  IV, 

fig.  6. 

1863.  "  ienuicomia  Sars,  p.  242. 

1863.  ^'  annulicomia  Sars,  p.  248. 

1863.  ''  tenuicamia  Lubbock,  p.  202. 

1870.  "  ienuicomia  Heller,  p.  71. 

1872.  «  "  Erie,  p.  219,  fig.  12. 

1874.  "  Clauaii  Poggenpol,  p.  70,  pL  XV,  figs.  4-14. 

1876.  "  aignatua  UTjanin,  p.  29,  pi.  IX,  figs,  ft-11;  pi  XI,  fig.  8. 

1876.  "        "        Hoek,  p.  12,  pi.  I,  figs.  1-4. 
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1878.  C.  ienuicamis  Brady,  p.  102,  pi.  XVII,  figs.  1-10. 

1882.  "  "  Herrick. 

1883."  "  "  Cragin,  p.  3,  pi.  II,  figs.  1-14. 

1888.  "  aignatus  var.  fasciacomis  Cragin,  p.  2,  pL  II,  fig.  15. 

1884.  "  ienuicomis  var.  a  Herrick,  p.  168,  pL  Q*,  figs.  1-7. 

1885.  "  "  Daday,  p.211. 

1886.  "         "  Vosseler,  p.  189,  pi.  IV,  figs.  6-10. 
1888.  ^'  albidtis  Sostarig,  pi.  I,  figs.  3,  4  and  12. 
1890.  "  tenuicomia  Thailwitz,  p.  79. 

1890.  "  "  Lande,  p.  36,  pL  XVI,  figs.  22-32. 

1891.  "  gyrinua  Forbes,  p.  707,  pi.  II,  fig.  9;  pi.  Ill,  fig.  14. 
1891.     "  albtdua  Schmeil,  p.  23. 

1891.  '*  annulicomia  and  ienuicomis  Bichard,  pp.  224r-226. 

1892.  "  atbidus  Schmeil,  p.  128,  pi.  I,  figs.  8-14b;  pi.  IV,  fig.  2. 

1893.  "  aignatus  Marsh,  p.  211,  pi.  V,  figs.  7-9. 

Schmeil  states  that  the  antennae  of  O.  albidus  are  armed  with  crowns  of 
spines  as  in  the  case  of  C7.  fuscus.  This  seems  to  be  rarely  true  in  our 
forms.  Although  I  have  examined  with  great  care  large  numbers  of  mature 
females,  it  is  only  in  very  few  specimens  that  I  have  found  this  peculiar 
armature.  The  membrane  of  the  terminal  antennal  segment  is  oidinarily 
serrate.  The  common  form  corresponds  to  the  annulixiomis  of  Sars  and 
Bichard,  which,  according  to  Schmeil,  Bichard  now  allows  to  be  a  variety 
of  albidv^.  The  distinguishing  characteristic  of  annulicomis  is  the  rudi- 
mentary seta  of  the  inner  margin  of  the  terminal  segment  of  the  endopo- 
dite  of  the  fourth  foot.  This  is  represented  in  most  of  my  specimens  only 
by  a  minute  spine.  (PL  VI,  fig.  9.)  In  two  individuals  I  have  found  in 
place  of  this  minute  spine  a  short  seta.  (PI.  VI,  fig.  8.)  In  these  two  speci- 
mens the  circlets  of  spines  were  present  on  the  8th,  9th,  10th,  12th,  13th, 
and  14th  segments.  It  was  this  form  evidently  that  Oragin  called  C. 
ienuicomis  ('83  pi.  11,  figs.  1-14),  as  is  shown  very  clearly  by  the  figures 
of  the  fourth  foot  and  antennule,  although  he  did  not  figure  the  circlets 
qf  spines  on  the'antennal  segments.  C,  signalus  ybt.  fasciacomis  Cragin, 
it'  is  not  possible  to  identify  with  certainty,  although  it  seems  probable 
that  it  is  albidus.  C.  gyrinua  Forbes  does  not  have  the  antennal  circlets  of 
spines,  but  does  have  a  short  seta  instead  of  a- minute  spine  on  the  fourth 
foot,  thus  agreeing  with  Oragin's  figures  of  C.  ienuicomis.  This  would 
seem  to  be  intermediate  between  the  two  forms  I  have  seen.  It  is  difficult 
in  such  a  case  to  tell  just  where  the  limits  of  species  should  be  drawn,  for 
we  are  entirely  ignorant  of  the  life  histories  of  the  forms,  and  it  is  certain 
that  the  CyclopidoB  have  wide  limits  of  variation.  It  seems  to  me  safer, 
for  the  present,  at  least,  to  consider  such  minute  differences  as  varietal,  and 
not  to  increase  the  number  of  speciea 

C.  albidus  is  not  very  abundant,  but  occurred  in  many  of  the  St.  Clair 
collections,  and  in  some  of  those  from  other  points  in  Michigan.  It  is  a 
universally  distributed  species,  but  does  not  occur  in  great  numbers. 

* 

Ctolopb  FL.UVIATILI8  Herrlok. 

1882.  C.  fluviaiilis  Herrick,'  p.  231,  pi.  VII,  figs.  1-9. 

1883.  *'    magnoclamia  Cragin,  p.  5,  pi.  II,  figs  14-23. 

1884.  "  fluviaiilis  Herrick,  p.  169,  pi.  Q^  figs.  1-9. 
1887.  "  "        Herrick,  p.  15. 
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1891.     C  magnoctavus  Brady,  p.  19,  figs.  1-4. 

1893.     ''   fluviatilis  Marsh,  p.  214,  pL  Y,  figs.  14  and  16;  pL  YI,  fig.  1. 

C.  flumaiilis  occurs  in  most  of  the  limnetic  collections  in  all  except  the 
smallest  bodies  of  water. 

Cyclops  sbbbulatus  Fischer. 

185L  a  serrulatus  Fischer,  p.  423,  pL  X,  figs.  22,  23,  26-31. 

1853.  "  "          Lilljeborg,  p.  158,  pL  XV,  fig.  12. 

1857.  "  "          Glaus,  p.  36,  figs.  1-& 

1863.  "  "          Sars,  p.  254. 

1863.  "  "          Glaus,  p.  101,  pi.  I,  figs.  1  and  2;  pi.  IV,  fig.  12;  pi. 

XI,  fig.  3. 

1863.  "  •'          Lubbock,  p.  197. 

1870.  "  "          Heller,  p.  72. 

1872.  "  "          Fric,  p.  222,  fig.  18. 

1875.  "  "          Uljanin,  p.  34,  pi.  VIII,  figs.  1-8. 

1878.  "  "          Brady,  p.  109,  pi.  XXII,  figs.  1-6. 

1878.  "  "          var.  monianus  Brady,  p.  110,  pi  XXII,  figs.  7-14. 

1880.  "  agilis  Behberg,  p.  545. 

1882.  "  "     Forbes  p.  649. 

1882.'     "    serrulatus  Herrick,  p.  230,  pi.  V,  figs.  1-5;  pi.  VII,  fig.  10. 

1883.  **   pectinifer  Gragin,  p.  6,  pi.  IV,  figs.  1-7. 

1884.  "    serrulatus  Herrick,  p.  157,  pi.  O,  figs.  17-19. 

1884.  "  "         var.  elegans  Herrick,  p.  158. 

1885.  "    aflrt7w  Daday,  p.  240. 

1886.  "        "     Vosseler,  p.  190,  pi.  V,  figs.  29-31. 

1890.  "        "     Thallwitz  p.  79. 

1890]     "        "     Lande,  p.'6d,  pL  XVII,  fig.  69;  pi.  XVIII,  figs.  70-80. 

1891.  "    serrulatus  Schmeil,  p.  29. 

189L  "  "         Bichard,  p.  234,  pi.  VI,  figs.  6-12. 

1891.  "  agilis  Forbes,  p.  710. 

1892.  "  serrulatus  Schmeil,  p.  141,  pL  V,  figs.  6-12. 

1893.  "  "         Marsh,  p.  215,  pi.  VI,  figs.  2-5. 

This  well  known  species  occurs  everywhere  in  Michigan  waters  and  with 
the  same  variations  in  structure  which  I  have  noted  in  the  collections 
made  in  Wisconsin.     (Marsh  '93,  pp.  215-216.) 

Cyclops  phalebatus  Koch. 

1838.  a  phaleratus  Koch,  H  21,  pi.  IX.  » 

1851.  "  canthocarpoides  Fischer,  p.  426,  pi.  X,  figs.  24,  25,  32-38. 

1853.  "  "  Lilljeborg,  p.  208. 

1857.  "  ^>  Glaus,  p.  37,  pi.  I,  figs.  6-10. 

1863.  "  "  "      p.  102,  pi.  IV,  figs.  1-4. 

1863.  "  "  Lubbock,  p.  202. 

1863.  "  phaleratus  Sars,  p.  255. 

1872.  "  canthocarpoides  Fric,  p.  223,  fie.  19. 

1874  "  lasdvus  Poggenpol,  p.  72,  pi.  XV.  figs.  22-24;  pi.  XVI,  figs. 

7  and  8. 

1875.  "  phaleratus  Uljanin,  p.  38,  pi.  IX,  fiers.  1-5. 

1878.  "  "  Brady,  p.  116,  pL  XXIII,  figs.  7-13. 

1882.  "  adolescent  Herrick,  p.  231,  pi.  VI,  figa  15-20. 
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C.  perarmattcs  Oragin,  p.  7,  pL  I,  figs.  9-18. 
phaleratua  Herrick,  p.  161,  pL  R,  figs.  6-10. 
Daday,  p.  262. 

Herrick,  p.  14,  pi.  VII,  figs.  2,  a-d. 
SoBtarig,  p.  74,  pi.  II,  figa  21-22. 
Lande,  p.  75.  pi.  XX,  figs.  126-136. 
Schmeif,  p.  36. 
Brady,  p.  26,  pi.  IX,  fig.  2. 
Richard,  p.  288,  pi.  VI,  fig.  12. 
Schmeil,  p.  170,  pi.  VIII,  figs.  1-11. 
Marsh,  p.  216,  pi,  VI.  figs.  6  and  7. 

I  have  found  C  phaleratua  in  the  collections  from  only  three  localities^ — 
Lake  St.  Olair,  Intermediate  Lake,  and  Twenty-sixth  Lake.  Very  little 
attention,  however,  was  paid  in  the  collections  to  the  smaller  lakes  and 
stagnant  pools,  and  it  is  probable  that  in  snch  locidities  it  occurs  generally 
distvibuted  through  the  State. 

CvoiiOPs  BiooLOB  Sars. 
Plate  I.  Act.  5-7. 

1863.  a  bioolor  Sars,  p.  263. 

1880.  "  diaphanua  Behberg,  p.  647. 

1884.  .  "         "  Herrick,  p.  160,  pi.  R,  fig.  12. 

1886.  "         "  Daday,  p.  246. 

1886.  "  brevisetosua  Dadav,  p.  266,  pi.  Ill,  figs.  3,  6  and  10. 

1887.  "  diaphanus  Herrick,  p.  16,  pi.  VII,  figs.  3  a-e. 

1888.  "         "  Lande.  p.  67,  pi.  18,  figs.  91-98. 
1891.  "  bicolor  Schmeil,  p.  34. 

1891.  "  diaphanus  Richard,  p.  286,  pi.  VI,  fig.  26. 

1892.  "  bicolor  Schmeil,  p.  118,  pi.  VI,  figs.  &-13. 

1893.  "      "       Marsh,  p.  217. 

I  have  found  C.  bioolor  in  the  collections  from  three  of  the  Michigan 
lakes — Lake  St.  Olair,  Intermediate  Lake,  and  South  Lake  on  Beaver 
Island.  Doubtless  more  thorough  collections  from  small  lakes  and  stag- 
nant pools  would  furnish  other  localities,  though  this  species  seems  to  be 
nowhere  very  abundant.  I  have  found,  in  a  collection  from  a  lake  in 
northern  Wisconsin,  an  egg-bearing  female  with  ten-jointed  autennao,  the 
fourth  and  fifth  joints  of  the  eleven-jointed  varieiy  being  united  in  one. 
Unless  this  specimen  should  be  considered  a  monstrosity,  we  would  infer 
thai*  this  species  can  reproduce  in  either  the  ten  or  eleven-jointed  stage. 

I  have  added  to  the  synonomy  as  previously  given  C  brevisetostta  Daday. 
I  do  not  feel  certain  of  the  identity  of  the  two  forms,  and  yet  it  seems  to 
me  probable  that  they  are  the  same.  I  can  not  read  ^  the  Hungarian,  but 
from  the  Latin  synopsis  and  the  figures  I  can  not  help  thinking  that 
brevisetosus  is  the  same  as  bioolor.  The  points  of  difference  are  the  fol- 
lowing. The  furca  of  brevisetosus  is  longer  than  in  typical  bicolor.  The 
armature  of  the  swimming  feet  does  not  correspond  to  i)aday's  description, 
but  the  one  figure  which  he  gives  of  a  swimming  foot  closely  resembles 
the  structure  of  bicolor^  and  does  not  correspond  to  his  own  description. 
The  antenn88  of  brevisetosua  are  ten-jointed,  but  they  correspond  exactly  to 
the*structure  of  my  ten-jointed  specimen  of  bicolor.  In  all  other  respects 
the  descriptions  agree. 
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Wtlrtt.    1886. 

EXPLANATION  OP  PLATES. 
PLATE  L 

Fig.  1.  Diapiomus  Beighardi — fifth  feet  of  female  x  340. 

2.  "  '*  abdomen  of  male  x  195. 

3.  "  "  fifth  feet  of  male  x  223. 

4.  ''  "  abdomen  of  female  x  190. 

5.  Cyclops  bicolor — abdomen  of  female  x  269. 

6.  "  ''  antenna  of  female  X  333. 

7.  ^*  "  10-jointed  antenna  of  female  x  325. 

PLATE   IL 

Fig.  1.  Epischura  lacuatris — antenna  of  female  x  113. 

2.  "  *'  right  antenna  of  male  x  113. 

3.  "  "  antennule  x  113a. 

4.  '*  ''  mandible  and  palpus  x  217. 

5.  .  "  "  second  maxillipede  x  217. 

6.  "  "  first  maxillipede  X  217. 

PL4TE  IIL 

Fig.  1.  Epischura  Icumstris — ^first  foot  x  217. 

2.  "  "  second  foot  X 153. 

3.  "  "  fifth  foot  of  female  x  217. 

4.  "  •'  fifth  foot  of  male  X 153. 

5.  **  *'  abdomen  of  female  x  113. 

6.  *'  **  abdomen  of  male  x  113. 
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PLATE  IV. 

Fig.  1.    L.  macrurus — right  antenna  of  male  x  275. 
2.     '^         '^  left  antenna  of  male  x  276. 

PLATE  V. 

L.  macrurus — first  foot  x  275. 

'*  second  foot  x  275. 

''  fifth  foot  of  female  x  275. 

"  fifth  foot  of  male  X  276. 

'*  second  and  third  joints  of  second  maxillipede  x 

275. 

PLATE  VI. 

Cyclops  ater — abdomen  of  male  x  146. 

"  .      receptacnlnm  seminis  x  113. 
"        fourth  foot  X  113. 

"       11th,  12th,  and    13th   antennal   segments  of 
female  x  118. 
fuscus — ^terminal  joints  of  female  antenna  x  217. 
ater — terminal  joints  of  female  antenna  x  217. 
fuscus — terminal  joint  of  endopodite  of  fourth  foot  x 
217. 

8.  "       aWidus — terminal  joint  of  endopodite  of  fourth  foot 

'      x280. 

9.  "  ^^  terminal  joint  of  endopodite  of  fourth  foot 

x280. 

'*  antennule  x  217. 

fuscus — antennule,  first  three  joints  x  217. 
ater — outline  of  cephalothorax  of  female  x  108. 

PLATE  VII. 

Diaptomus  sidlis — fifth  feet  of  male  x  140. 

^^         Ashlandi — fifth  feet  of  male  x  140. 
''         minutus — fifth  feet  of  male  x  140. 
"  "  fifth  foot  of  female  x  250. 

"         oregonensis — fifth  feet  of  male  x  140. 
*'         pallidum — fifth  feet  of  male  x  200. 
".        leptopus — fifth  feet  of  male  x  138. 
**         sanguineus — fifth  feet  of  male  x  188. 
"         Birgei — fifth  feet  of  male  x  136. 
'^         sanguineus — terminal  joints  of  male  antenna  x  136. 
"         sidlis — terminal  joints  of  male  antenna  x  136. 
Cyclops  brevispinosu^ — fifth  foot  x  250. 

modestus — fifth  foot  x  250. 

pulchellus — fifth  foot  x  250. 

Leuckarti — ^fifth  foot  x  250. 

PLATE  VIII. 

Sketch  map  of  Lake  St.  Olair  and  vicinity,  showing  collecting  stations. 

PLATE  IX. 

Sketch  map  of  Charlevoix  and  vicinity  showing  collecting  stations. 
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INTRODUCTION. 


Daring  the  sammer  of  1893  the  Miohigan  Fish  OommiaaioD  entered 
opoD  a  biolocioal  atady  of  the  Great  Lakea  by  maintaining  a  party  on  Lake 
St.  Olair.  hi  the  report  of  that  two  montha,  written  by  the  direotorjof 
the  laboratory,  Profeaaor  J.  E.  Beigbard,  are  given  in  fall  the  reaaona 
which  led  to  the  inception  of  the  undertaking  and  the  aima  which  ita  pro- 
moters held  in  view.  A  atudy  of  the  life  of  the  lake  in  all  ita  manifold 
interrelationa  and  eapeoially  of  thoae  factora  which  bore  upon  the  welfare  of 
the  food  fiahea  in  general  and  the  yoang  whitefiah  in  particular  were  the 
enda  sought.  On  the  attainment  of  these  ends  dependa  the  determining  of 
thoae  oonditiona  moat  favorable  for  the  fry,  and  hence  the  character  of  the 
plaoea  in  which  they  ahould  be  planted.  Thoae  who  may^  doubt  the  prop- 
riety of  auch  undertakings  as  thia  will  find  in  the  report  just  cited  (Beig- 
hard,  95*,  p.  1-5)  an  extended  and  convincing  diacuaaion  of  the  queation 
in  its  varioua  bearinga. 

Ever  aince  ita  eatablishment  by  legislative  enactment,  which  named 
apeoifioally  '*the  oaltivation  of  the  whitefiah"  amonsita  dutiea,  the  Mich- 
igan Fiah  Commiaaion  haa  been  active  in  effort  in  oehalf  of  thia  impor- 
tant and  diminiahinff  food  aupply.  The  work  of  the  firat  year  of  IiEdce 
investigation  on  L^e  St.  Clair  had  been  carried  on  in  the  watera  of  a 
great  aparwning  ground  of  the  whitefiah,  and  it  aeemed  wiae  in  the  aeoond 
year  to  tranafer  operationa.  to  a  locality  which  was  the  home  of  thia 
apeoiea  throughout  the  entire  year,  and  which  afforded  hence  an  oppor- 
tunity of  atudving  it  continuously  in  ita  natural  environment.  The 
absence  of  Profeaaor  Beighard  in  Europe  prevented  hia  taking  charge  of 
the  work,  and  the  writer,  who  had  been  hia  assistant  during  tue  previous 
summer,  was  asked  to  aasume  control.  The  opportunity  was  all  the  more 
readily  accepted  since  it  waa  joined  with  the  express  desire  on  the  side  of 
the  Commiaaion  that  the  general  aima  of  the  paat  be  kept  in  view  and 
that  the  whitefiah  be  made  the  objeot  of  eapeoial  atudy  for  the  purpoae  of 
aaoertaining  definitely  the  character  of  its  food  and  the  life  of  the  young 
which  had  been  hitherto  an  abaolutely  uukuown  quantity. 

The  exact  looation  of  the  laboratory  was  a  matter  of  great  importance, 
and  in  company  with  the  auperinteudent  of  the  Cjmmisaion,  Mr.  S« 
Bower,  £  viaited  the  Traverse  Bay  regiou.  Charlevoix  aeemed  the  most 
available  looatiou  and  was  aeleoted  finally  by  the  Board  of  Cjmmissionera 
as  a  center  for  the  summer'a  work.  A  efhop  ou  the  ahore  of  Bouud  Lake 
waa  rented  and  fitted  up  aa  a  laboratory.     An  adjacent  baildiug,  in  which 

*  RoEareaoM  to  the  papers  oited  at  the  oloee  of  the  report  are  indioated  In  this  way. 


4  INTRODUCTION. 

w&B  located  a  small  hatobery  of  the  CommisaioD,  furnifihed  abandant 
oonvenienoeB  in  tbe  way  of  aquaria,  and  running  water  for  tbe  permanent 
accommodation  of  fiab  and  larger  forms.  In  tbis  building,  wbiob  was 
located  on  a  fine  dock,  were  kept  tbe  nets,  dredges,  trawl  and  otber  large 
apparatus.  Tbe  laboratoir  proper  was  well  equipped  witb  tables  for  mioro- 
Bcopic  work  and  sbelyes  for  books,  glassware  and  otber  necessities.  A 
couple  of  tables  in  tbe  center  of  tbe  room  beld  small  glass  aquaria  <and  a 
zinc  topped  table  near  tbe  soutb  side  afforded  an  opportunity  for  saob 
work  as  required  running  water.  Immediately  north  of  tbe  laboratory 
was  a  small  dock  from  which  pure  water  could  be  dipped  out  of  Ronnd 
Lake,  and  where  in  fact  on  more  than  one  occasion  various  young  fry 
were  landed  witb  a  simple  dip  net.     (See  PI.  IV.) 

Tbe  laboratory  was  well  equipped  with  glassware,  reagents,  etc.,  by  tbe 
Fish  Commission,  and  the  various  forms  of  collecting  apparatus  were  also 
provided  by  them.  Most  of  this  was  the  same  as  that  used  tbe  previous 
year  and  was  sufficiently  described  in  Professor  Reighard's  report.  Id 
addition  there  was  used  a  small  trawl  of  six  feet  beam  and  a  new  form  of 
towing  net  for  surface  work,  known  as  tbe  ''torpedo."  Tbe  trawl  was  of 
the  ordinarv  type  and  tbe  torpedo  net  is  described  elsewhere  in  tbis  report. 
A  rake  dredge  of  the  type  ordinarily  employed  in  marine  work  was  made 
for  our  use  and  proved  highly  satisfactory  in  many  localities.  To  tbe 
University  of  Michigan  tbe  party  was  indebted  for  tbe  loan  of  numerous 
microscopes  and  accessories,  various  laboratory  apparatus  and  finally  an 
extensive  library  of  special  literature.  Especial  thanks  are  due  tbe  IJni- 
versity  authorities  for  their  cordial  cooperation  in  the  underaking. 

Small  boats  served  tbe  purposes  of  tbe  party  for  the  preliminary  work 
and. for  occasional  short  excursions.  Later  a  sailing  boat  of  some  size 
was  tried  for  work  on  Lake  Michigan,  but  proved  too  uncertain  for  con- 
tinued use,  and  for  tbe  extended  trips  on  the  lakes  in  connection  witb  tbe 
flankton  work  of  tbe  last  three  weeks  a  small  fishing  tug  was  chartered, 
'his  was  the  ''Minnie  Warren,"  of  13  tons  capacity.  Her  captain,  John 
O'Neil,  has  been  a  successful  fisherman  for  many  years  and  is  well 
acquainted  witb  all  tbe  shoals  and  reefs  of  the  region  on  which  fishing  is 
or  has  been  profitably  pursued.  We  were  thus  enabled  to  ascertain  tbe 
exact  location  of  exhausted  fishing  grounds  and  to-' make  collections  on 
them  for  comparison  with  material  obtained  from  other  points.  In  gen- 
eral, only  single  day  trips  were  made,  but  on  one  occasion  a  longer  trip  of 
three  days  to  Beaver  Island  was  planned.  Tbe  first  day  was  spent  in 
making  collections  at  various  points  en  route.  It  bad  been  planned  to 
investigate  the  fishing  grounds  near  the  island  on  the  second  day  and 
return  tbe  third  by  a  different  route,  but  a  severe  storm  on  tbe  second  day 
upset  our  calculations  and  forced  us  to  spend  tbe  larger  part  of  tbe  second 
day  in  harbor  and  on  the  island,  and  to  condense  tbe  work  of  tbe  seoond 
and  third  days  into  tbe  last.  Tbe  route  of  tbe  party  may  be  followed  on 
tbe  map  by  tbe  numbers  of  tbe  plankton  stations;  ix  to  xiii  were  made 
tbe  first  day;  tbe  night  was  spent  in  the  harbor  at  tbe  northern  end  of 
the  island ;  xiv  was  made  tbe  second  day  before  tbe  storm  broke,  after 
wbiob  we  returned  to  tbe  harbor  for  a  compulsory  stay  of  24  hours,  and 
XV  to  xvii  were  stations  on  the  return  route  of  tbe  third  day.  On  tbe  first 
day  some  of  tbe  party  were  landed  at  the  lower  end  of  the  island  and 
visited  tbe  ^ mall  inland  lake  tber^,  and  on  the  morning  of  tbe  third  day» 
while  it  was  yet  too  rough  for  work  outside,  a  trip  was  made  to  tbe  lake 
in  tbe  northern  part  of  tbe  island.     Collections  were  taken  from  these 
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lakes  for  oomparison  with  material  obtained  in  the  big  lake  and  in  the 
waters  of  the  maio  land.  This  trip  afforded  muoh  valuable  evidence  on 
the  present  oondition  of  the  wbitefish  grounds,  some  of  the  best  of  wbioh 
in  this  entire  region  were  visited  and  studied.  On  one  other  oooasion, 
the  day  set  for  work  in  Qrand  Traverse  Bay,  we  were  overtaken  by  a 
storm  and  compelled  to  return  without  accomplishing  the  object  of  the 
trip.     Otherwise  the  work  suffered  no  interruption  from  bad  weather. 

The  laboratory  was  opened  June  28,  when  three  only  of  the  force  were 
present.  Two  arrived  but  a  few  days  later,  and  these  five  continued  at 
work  until  September  1.  Their  names,  and  the  special  part  of  the  work 
to  which  the  attention  of  each  was  devoted,  are  appended: 

Professor  Henry  B.  Ward,  University  of  Nebraska,  Lincoln,  director; 
quantitative  work,  and  worms. 

Professor  C.  Dwight  Marsh,  Ripon  College,  Ripon,  Wis. ;  vertical  dis- 
tribution and  Copepoda. 

Dr.  Charles  A.  Eofoid,  instructor  in  zoology,  University  of  Michigan, 
Ann  Arbor;  Protozoa. 

Dr.  Robert  H.  Wolcott,  instructor  in  zoology.  University  of  Nebraska, 
Lincoln ;  Hydrachnida  and  Insects. 

Mr.  Herbert  S.  Jennings,  assistant  in  zoology,  Harvard  University, 
Cambridge,  Mass. ;  fishes  and  Rotifera. 

The  following  gentlemen  who  were  with  the  party  about  a  month  ren- 
dered very  valuable  assistance  in  their  special  line.  To  some  extent  they 
were  enabled  to  examine  material  collected  at  other  times  by  various 
members  of  the  party : 

Professor  Edwin  A.  Birge,  University  of  Wisconsin,  Madison,  Wis. ; 
vertical  distribution  and  Cladocera. 

Mr.  H.  D.  Thompson,  instructor  in  natural  science,  Moline  High 
School,  111. ;  plants. 

Mr.  Bryant  Walker,  Detroit,  Mich. ;  Molluscs. 

It  is  scant  acknowledgment  of  continued  aid  and  encouragement  to  say 
that  whatever  results  the  work  may  have  yielded  are  due  to  the  efforts  of 
these  gentlemen.  All  of  them  worked  under  great  disadvantages,  but 
with  an  enthusiasm  which  begets  success,  and  their  best  services  were 
offered  without  compensation  in  the  cause  of  science.  More  than  this 
some  of  them  brought  to  the  work  of  the  summer  expensive  pieces  of 
apparatus  without  cost  of  any  kind  to  the  Commission.  Thanks  are 
especially  due  to  Messrs.  Birge,  Marsh  and  Walker  for  such  courtesies. 
It  is  only  fair  to  Mr.  Thompson,  who  had  charge  of  the  botanical  part  of 
the  work,  to  say  that  he  joined  the  party  at  a  very  late  date  and  most 
unexpectedly,  to  fill  a  vacancy,  so  that  he  was  handicapped  by  lack  of 
knowledge  of  the  region  and  of  the  early  work  of  the  party,  and  was^  fur- 
ther hindered  by  poor  health  during  his  stay  in  Charlevoix.  In  spite  of 
all  these  disadvantages  he  did  a  large  amount  of  work  as  shown  by  his 
report  appended  hereto. 

Valuable  assistance  in  the  work  of  identifying  the  algse  was  given  by 
Mrs.  Prudence  W.  Kofoid.  Dr.  R.  Halsted  Ward,  Troy,  N.  Y.,  was 
with  the  party  for  the  last  of  the  season  and  assisted  in  the  botanical 
work.  After  the  laboratory  closed  he  voluntarily  spent  an  entire  week 
making  collections  at  various  points  on  the  system  of  connecting  lakes  in 
the  extreme  northern  part  of  the  peninsula  (see  map).  These  were  sent 
to  various  members  of  the  staff  and  were  of  great  value  for  comparison 
with  the  data  obtained  at  Charlevoix.     The  various  stations  at  which  he 
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made  oolleotionB  are  indicated  on  the  map  by  arable  nnmerala;  from 
tbeae  the  oonaiderable  extent  of  this  assiatance  may  easily  be  estimated. 

The  laboratory  was  honored  by  numerous  visitors,  including  some 
scientific  men  of  prominence,  who  made  stays  of  varying  lengths  while 
investigating  special  problems.  Professor  W.  A.  Locy,  of  Lake  Forest 
University,  spent  some  time  there  in  researches  on  fish  embryoloOT,  aod 
Professor  C.  K.  Wheeler,  of  Michigan  Agricultural  Ck)llege,  was  called  to 
Charlevoix  by  the  discovery  of  a  member  of  our  stafF  that  the  Buseian 
Thistle  was  growing  in  the  vicinity  of  the  laboratory.  This  was  the  first 
reported  occurrence  of  this  pest  in  the  lower  peninsula.  But  a  small 
number  of  plants  were  found,  these  in  a  limited  area  near  the  shore  and 
not  yet  mature.  Their  timely  destruction  undoubtedly  prevented  the 
species  from  obtaining  a  foothold  in  the  region  and  saved  the  State  a 
considerable  expense  tor  its  eradication.  Miss  Weidemann,  of  Michigan 
University,  also  spent  some  time  in  the  laboratory,  being  engaged  in  tbe 
study  of  various  fish  fungi. 

Mr.  Dwight  Lydell  and  Mr.  Jesse  P.  Marks,  old  and  skilled  employee 
of  the  Fish  Commission,  devoted  their  time  and  energy  to  assisting  the 
work  of  the  party  in  various  ways.  The  collections  of  parasites  and  of 
fish  stomachs  were  particularly  due  to  their  efforts. 

Collections  were  made  and  sent  to  the  following  persons,  who  have 
agreed  to  report  upon  the  saAie: 

Dr.  G.  Eisen,  San  Francisco;  Oligochfieta. 

Dr.  R.  Blanchard,  Paris,  France;  Leeches. 

Dr.  W.  McM.  Woodworth,  Harvard  University ;  Planarians. 

Dr.  C.  B.  Davenport,  Harvard  University ;  Bryozoa. 

During  the  first  five  weeks  the  energies  of  all  were  devoted  to  qualita- 
tive work  on  the  flora  and  fauna  of  the  waters.  Tows  at  surface  and  bot- 
tom were  taken  and  examined  in  the  morning,  and  the  afternoon  was  used 
for  collecting  trips  to  varioas  points.  In  this  way  there  was  obtained  a 
general  picture  of  the  life,  first  in  Bound  Lake  on  which  the  laboratory 
was  located,  then  of  Pine  Lake  and  finally  of  Lake  Michigan.  Lists  were 
kept  of  the  forms  identified,  and  for  this  purpose  the  blank  reprodnoed 
bv  Beighard  (p.  10)  was  employed.  It  should  be  said  that  this  ooUeotive 
blank,  which  has  been  in  use  for  years  at  the  Agassiz  Marine  Laboratory 
in  Newport,  is  a  form  compiled  and  introduced  by  Dr.  W.  McM.  Wood- 
worth,  of  Harvard  University.  Tbe  season  at  Charlevoix  was  the  seoond 
year  of  its  use  for  lake  work,  and  it  has  continued  to  answer  its  purpose 
admirably  and  with  very  little  modification.  The  blank  for  recording 
parasites  and  that  for  individual  species,  given  by  Beighard  (p.  9),  were 
also  used  at  Charlevoix.  During  our  stav  it  was  customary  to  sena  some 
one  of  the  assistants  out  on  fishing  tugs  from  time  to  time,  and  to  secure 
in  that  way  specimens  of  various  nsh  for  investigation;  the  stomach  ood- 
tents  of  a  large  number  and  the  parasites  of  others  were  obtained  and 
preserved  for  study. 

While  the  party  was  thus  engaged  in  recording  the  mutual  relations  of 
the  life  in  the  waters,  information  was  secured  at  the  same  time  as  to  tbe 
character  of  the  waters,  of  the  fishing  grounds  and  of  the  fish  supply.  All 
these  were  made  the  basis  of  the  last  three  weeks  work,  tbe  quantitative 
plankton  studies,  which  are  treated  in  detail  later. 

To  the  United  States  Fish  Commission,  through  Commissioner  Mar- 
shall MacDonald,  the  party  was  greatly  indebted  for  the  loan  of  valuable 
apparatus.    At  the  request  of  President  Whitaker,  of  the  Michigan  Board, 
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Mr.  MaoDoDald  seot  for  use  in  Gbarlevoiz  a  Tanner  deep  sea  sou ndins 
maobine*  of  improved  pattern,  a  Sigsbee  water  bottle,  and  a  set  of 
Negretti  and  Zambra  deep  sea  tbermometerfl*,  witb  Tanner  improved 
thermometer  oases  and  aooessories.  This  apparatus  was  in  constant  nse 
on  onr  trips;  by  means  of  it  the  depth  of  all  stations  was  measured,  and 
the  temperature  of  the  water  taken  at  bottom  and  surface.  It  proved 
convenient,  prompt  in  action  and  was  invaluable  for  our  work.  The  only 
step  necessary  in  riggine  it  in  the  fishing  tug  was  to  bore  a  hole  of 
poper  diameter  in  the  side  rail,  fit  a  step  on  the  deck  below  to  hold  the 
foot  and  run  guy  lines  in  two  directions  from  the  apex  of  the  instrument 
By  a  movement  of  the  hand  it  could  be  turned  out  over  the  rail  ready  to 
use  or  brought  back  into  a  resting  position.  After  the  return  of  the 
apparatus,  (^mmissioner  MaoDonald  had  a  table  constructed  for  calculat- 
ing the  readings  of  the  register  on  the  sounding  machine,  and  sent  the 
table  for  use  in  connection  with  the  records  of  the  summer.  The  sincere 
thanks  of  the  party  are  due  to  Commissioner  MacDonald  and  the  United 
States  Fish  Commission  for  the  courtesies  thus  extended  to  us. 

In  connection  with  the  search  for  young  whitefish  it  was  of  advantage 
to  have  specimens  for  comparison,  and  Messrs.  Smethurstand  Thompson, 
of  Warren,  Ind.,  were  kind  enough  to  send  a  number  of  specimens  raised 
in  their  fish  ponds.  The  approximate  size  of  the  fish  at  a  certain  age, 
and  its  general  appearance,  were  known  to  us  in  this  way.  For  these 
specimens  sent  gratuitously  in  the  interests  of  fish  culture  our  thanks  are 
due  the  firm. 

While  in  Charlevoix  the  party  was  in  receipt  of  a  larse  number  of 
courtesies  from  various  sources.  To  acknowled|;e  them  in  detail  would  be 
impossible  here.  They  helped  the  work  materially  and  aroused  in  mem- 
bers of  the  party  a  mendly  feeling  towards  the  place  and  its  residents 
which  will  not  soon  be  lost. 

*  A  detailed  deioription  of  the  appontoB  may  be  fdand  in  Report  U.  8.  Fish  Com.,  1881,  p.  57-76,  platea 
»to89. 

Non.— I  feel  that  an  apology  ia  doe  to  the  Gommiaalon,  and  no  leas  to  the  Tariona  membera  infthe 
paitT  for  the  delaj  in  the  appeaianee  of  the  final  report.  For  thia  I  am  alone  reeponalble  and  ean  only 
■ay  that  the  delay  haa  been  entirely  onaroidable. 


LAKE    MICHIGAN. 


Lake  Michigan  stretoheB  from  41*"  40'  to  46°  6'  north  latitude,  and 
from  about  85°  to  about  88"^  west  longitude;  its  surface  lies  at  an  elevation 
of  about  600  feet  above  the  sea.  The  lake  has  the  form  of  an  elongated 
oval  eztendins  in  general  north  and  south,  but  the  narrower  northern  »nd 
ourves  decidedly  towards  the  east,  so  that  the  western  and  northern  shores 
form  with  the  continuous  shore  of  Lake  Huron  a  nearly  regular  semi- 
circle. The  extreme  length  of  the  lake  is  about  345  miles;  its  width  is 
greatest  opposite  Grand  Haven,  being  there  85  miles  and  decreasing 
slightly  in  both  directions,  more  towards  the  northern  extremity  of  the 
lake.  At  its  northeastern  end  the  Straits  of  Mackinac  connect  with  Lake 
Huron  by  an  open  passage  8  miles  wide. 

Lake  Michigan  averages  400  feet  in  depth,  and  in  some  places  reaches 
the  extreme  of  900  feet  or  more.  Its  area  is  variously  given  as  22,400  to 
25,600  square  miles,  making  the  total  volume  reach  262,500,000  millions 
of  cubic  feet,  according  to  one  computation.*  This  enormous  volume 
assures  comparative  stability  of  the  entire  mass  since  the  total  inflow,  and 
consequently  also  the  outflow  are  very  small  in  comparison.  It  is  impos- 
sible to  measure  the  outflow  on  account  of  the  size  of  the  Straits  of  Mack- 
inac and  the  variability  of  the  flow  in  them,  which  depends  upon  changes 
in  conditions  of  wind  and  weather  to  such  an  extent  that  at  times  Uie 
outlet  is  the  seat  of  a  powerful  current  setting  inwards.  The  inflow  is 
equally  difficult  to  measure,  since  the  tributaries  of  the  lake  are  none  of 
them  rivers  of  any  size,  but  innumerable  small  streams,  in  which  the  flow 
is  not  only  extremely  variable  at  different  seasons,  but  is  also  in  most 
cases  entirely  unmeasured. 

One  method  of  estimate  yields,  however,  results  which  show  clearly  the 
minimal  amount  of  the  change  even  under  the  most  favorable  circum- 
stances. The  entire  area  of  the  drainage  basin  of  Lake  Michigan  is  given 
as  70,000  square  miles,  and  according  to  the  same  authorityf  the  lake  cov- 
ers 23,400  square  miles  of  that  amount,  or  the  area  of  the  entire  basin  is 
only  three  times  that  of  the  lake  itself.  The  normal  rainfall  of  the  region 
is  given  by  the  tables  of  tl^e  U.  S.  Weather  Bureau  as  from  32  to  36  inches 
per  annum.  ^    A  yearly  precipitation  of  35  inches,  which  is  more  than  the 

average  for  these  places  and  certainly  not  less  than  the  normal  for  the 

• 

•  Not  only  do  Tarioua  aathoritiea  differ  widely  in  the  figures  aiTen,  bnt  in  Beoias  (90)  from  whom  theee 
■tatietios  are  quoted,  there  stands  in  the  table,  p.  2B0,  area,  26,000.  droth  870,  eleration  59S,  while  the  eta- 
tisUoal  table  of  the  appendix  to  the  same  Tolnme  (p.  4M)  gives  the  ngnrss  as  12,400, 700,  and  570. 

t  Bnoyolopedia  Britsiinica,  IX  Bd.,  article  on  St-  Lawrence. 

I  Green  ^«  88;  liUwaokee,  82.^:  Chicago,  IS;  Qnnd  HaTen,  16.6  inches.  (Beport  of  Chief  of  the 
Weather  Borean  for  1891-«£,  pp.  44^.] 
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entire  region,  would  mean  a  total  of  three  times  that  amount,  or  105 
inches,  if  all  of  it  were  conserved  and  reached  the  lake.  Aocordinc  to 
the  investigations  of  Rassell  (88),  the  annaal  evaporation  from  tree 
water  surfaces,  in  this  latitude  varies  from  20  inches  at  the  head  of  the 
lake  to  34  inches  at  its  southern  end,  or  about  27  inches  for  the  averag;e 
of  this  area.  Deducting  this  and  regarding  the  evaporation  from  the  land 
and  from  the  streams  en  route  to  the  lake  as  nil,  we  find  that  the  level  of 
the  lake  would  be  raised  78  inches,  or  6^  feet,  by  the  total  annual  rain- 
fall. Of  course  the  amount  of  outflow  in  any  single  year  is  dependent  on 
other  factors  as  well  as  the  rise  in  level  by  additions  from  the  surrounding 
country,  but  on  the  average  the.  amount  sained  by  inflow  and  the  amount 
lost  by  outflow  in  a  single  year  are  equal.  The  total  change  in  volume 
during  a  year  is  then  six  and  one-half  feet;  or,  on  the  basis  of  an  average 
depth  of  400  feet,  it  would  require  62  years  to  change  the  entire  volume 
of  the  lake.  This  is  certainly  too  much,  since  the  loss  by  evaporation 
from  the  land  and  from  streams  in  transit  is  a  considerable  percentage  of 
the  total.  I  am  unable  to  find  any  definite  information  as  to  the  amount 
lost  in  this  way ;  if,  however,  it  equals  one-third  the  loss  from  free  water 
surfaces,  the  deduction  for  an  area  equal  to  the  lake  would  be  9  inches 
yearly,  for  double  that  area  18,  which  deducted  from  the  figures  given 
above  would  make  the  annual  gain  of  the  lake  6  feet.  This  would  mean 
a  change  of  one-eightielh  of  the  entire  volume  in  one  yetir.  The  actual 
change  is  probably  somewhat  less  than  this  Under  these  conditions  one 
may  justly  regard  the  volume  of  the  lake  as  stable  and  as  such  sharply  in 
contrast  with  those  which  obtain  in  those  lakes  which  have  hitherto  been 
the  object  of  biological  investigation.  In  Lake  St.  Olair,  which  represents 
perhaps  the  other  extreme,  the  inflow  and  outflow  are  sufficient  to  change 
the  entire  volume  of  water  in  the  lake  in  less  than  six  days. 

Uniformity  of  distribution  within  the  lake  is  brought  about  by  the  con- 
stant currents.  These  have  been  the  subject  of  especial  investigations  by 
the  U-  S.  Weather  Bureau  and  the  surface  currents  of  the  Great  Lakes 
are  given  in  a  report  by  Harrington  (95).  From  the  chart  of  Lake  Michigan 
in  that  atlas  it  appears  that  a  general  southerly  current  runs  parallel  to 
the  west  shore,  a  short  distance  from  it,  and  a  northerly  current  returns, 
the  length  of  the  lake,  close  to  the  eastern  coast.  In  the  southern  end  of 
the  lake  these  currents  form  parts  of  a  circular  movement  of  which  the 
upper  cross  current  is  below  Grand  Haven.  Somewhat  further  north 
a  broad  indefinite  stream  sets  from  the  western  to  the  eastern  longitudinal 
currents  and  near  the  upper  end  of  the  lake  a  whirling  current  surrounds 
the  Fox  and  Beaver  Island  group.  The  northerly  current  does  not  seem 
to  pass  out  through  the  Straits  of  Mackinac,  through  which  the  water 
runs  in  both  directions  at  various  times  and  under  various  conditions  of 
wind  and  weather,  but  it  is  reflected  towards  the  western  shore.  In 
velocity  the  currents  vary  from  at  least  4  to  20  miles  a  day,  while  in  the 
extreme  case  it  may  reach  40  to  90  miles  in  the  twenty-four  hours.  The 
movements  of  these  currents  produce  then  a  circulation  within  the  lake 
itself,  and  constitute  an  extremely  important  factor  in  the  distribution  of 
the  life  in  the  water.  In  addition  to  these  regular  currents  there  are  also 
the  irregular  movements  of  the  water  due  to  winds  and  the  so  called  tidal 
waves  or  seiches^  both  of  which  contribute  to  produce  uniformity  of 
distribution. 

The  lake  shore  presents  a  great  diversity  of  physical  features.  At  the 
southern  end  the  shores  are  flat,  sandy  and  entirely  free  from  outlying 
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ielandB ;  towards  ibe  north  tbey  become  bigber,  rocky^and  jagged  while 
the  ebarp.  prorooDtories  are  costioned  into  eztendedreefa  and  seriea  of 
ielasds,  some  few  of  which  even  attain  a  very  considerable  size.  Along^ 
the  lower  half  of  the  lake  the  shore  ia  entire  or  at  most  faintly  indented  by 
long  sweeping  onrves,  but  northward  one  finds  numerous  deep  bays 
and  sharp  promontories.  Two  great  bays  face  each  other  on  opposite 
shores  of  the  lake  near  its  upper  end,  forming  the  most  prominent  breaks 
jn  the  entire  shore,  and  so  located  as  to  apparently  balance  each  other. 
Green  Bay  on  the  Wisconsin  shore  is  somewhat  larger  than  Traverse  Bay, 
its  counterpart  on  the  Michigan  side,  bnt  the  latter  is  noteworthy  for  its 
extreme  depth.  Both  of  these  bays  have  long  been  famous  fishing^ 
grounds,  and  the  waters  of  the  Traverse  Bay  region  still  continue  to  furn- 
ish an  important  part  of  the  whitefisb  supply.  It  seemed  wise  to  oarry 
on  the  work  from  some  central  point  in  this  region  and  Charlevoix  was 
selected  as  the  site  for  the  laboratory.  The  town  (see  mapj  is  located  on 
the  eastern  shore  of  Lake  Michigan,  midway  between  Grana  Traverse  and 
Little  Traverse  Bay.  The  Beaver  Island  group  which  lies  to  the  north- 
west is  connected  to  the  mainland  by  the  '*ten  lathom"  line,  which  marks 
out  roughly  the  limits  of  an  old  peninsula  that  made  this  portion  of  the 
main  lake  a  bay  in  former  times.  The  northward  current  of  the  lake 
already  referred  to  sweeps  up  through  this  region  and  circles  around  the 
islands.  Though  the  opening  between  the  islands  and  the  mainland 
through  which  it  runs  is  less  than  ten  fathoms  (18m.)  deep,  the  path  fol- 
lowed from  the  southward  is  marked  bv  a  sublaoustrine  valley  of  oun- 
siderable  depth.  Stations  xi  and  xvij  which  lie  about  in  the  line  of  this 
depression  enow  a  depth  of  112  and  130  meters,  respectively. 

A  pier  of  some  lensth  terminated  by  a  lichthouse  marks  and  guards  the 
entrance  to  a  small  channel  which  joins  Lake  Michigan  to  Pine  Lake,  one 
of  the  largest  bodies  of  water  within  the  lower  peninsula  of  Michigan. 
Midway  in  the  course  of  the  stream  is  Round  Lake,  a  nearly  circular 
sheet  of  water  half  a  mile  in  diameter,  the  shores  of  which  are  lined  by 
the  docks  and  crowned  by  the  houses  of  Charlevoix.  Here  was  looated 
the  laboratory  at  the  very  edge  of  the  water  and  within  easy  reach  by  boat 
of  both  th^  main  lake  on  the  west  and  Pine  Lake  on  the  east  (PI.  lY).  The 
advantages  of  the  situation  were  unsurpassed  for  the  work  in  hand.  The 
numerous  small  lakes  in  the  surrounding  country  afforded  every  advant- 
age for  easy  comparison  of  life  in  ponds,  among  which  were  many  well 
stocked  with  game  fish,  with  life  in  larger  bodies  of  water.  Pine  Lake, 
with  its  96  miles  of  shore  line  furnished  wide  variations  in  depth  and 
character  of  bottom,  while  Lake  Michigan  in  the  immediate  vicinity  pre- 
sented areas  of  open  water  and  well  protected  bays,  shallow  and  ^ep 
water,  with  sand,  cobble  stone  and  rocly  bottom.  There  were  not  want- 
ing areas  generallv  believed  to  be  spawning  places  for  the  whitefisb,  nor 
fishing  grounds  of  present  and  past  repute,  so  that  it  was  possible  to  find 
within  comparatively  narrow  limits  the  factors  necessary  to  be  compared 
in  attempting  to  begin  the  solution  of  the  whitefish  question.. 

I  was  unable  to  ascertain  the  exact  length  of  shore  line  presented  by 
Lake  Michigan  and  hence  could  not  calculate  precisely  the  absolute^and 
relative  shore  development.  Estimates  made  from  the  government  chart 
show  that  both  are  decidedly  less  than  the  fisures  given  for  Lake  St. 
Clair  by  Eeighard  (p.  12).  The  area  of  shallow  water  is  still  further 
limited  by  the  comparative  steepness  of  the  shore.  The  ten  fathom  line 
(18m.),  as  drawn  on  the  chart,   leaves  an  extremely  narrow  margin  of 
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flballow  water;  and  yet  the  limit  set  by  this  line  is  three  times  that  ofthe 
deepest  point  in  Lake  St.  Olair.  The  inflnenoe  of  the  limited  shore  line 
and  of  the  insignificant  shallow  littoral  region  on  the  oonditions  of  exist- 
ence will  be  discussed  elsewhere  in  the  report. 


FLOBA  AND  FAUNA. 

In  general  it  may  be  said  that  the  number  of  species  found  in  the 
waters  of  the  Charlevoix  region  was  not  so  great  as  from  Lake  St.  Olair 
the  year  before.  Reighard  reports  a  total  of  623  species  from  the  latter 
place,  while  the  total  number  recorded  from  Oharlevoix  was  only  about 
600,  although  an  equally  careful  search  was  made.  The  most  noticeable 
difference,  in  the  number  of  species  of  plants  recorded,  was  due  in  part 
to  the  short  time  which  Mr.  Thompson  spent  in  Oharlevoix.  Some  facts 
of  importance  concerning  the  various  groups  may  be  recorded  in  this 
connection. 

PLANTS:  Of  the  larger  plants  so  abundant  in  Lake  St.  Olair  and  in 
the  smaller  inland  lakes  it  was  evident  at  an  early  period  in  our  work  that 
their  relative  scarcity  exercised  an  important  influence  in  limiting  the 
littoral  fauna  of  the  lakes.  Eeighard  shows  that  the  yield  of  the  larser 
plants  in  a  lake  is  dependent  upon  the  amount  of  shallow  water.  To  this 
may  well  be  added  as  a  second  important  factor  the  permanency  of  the 
shore,  the  littoral  area.  If,  owing  to  storms  or  currents,  the  bottom  of 
the  shallow  area  is  continually  shifting,  or  if  the  beach  is  disturbed  at 
each  storm  by  the  heavy  waves  rolling  in  from  the  deep  water,  there  is 
little  chance  for  the  development  of  shore  plants  or  such  as  grow  in 
shallow  water.  And  as  a  matter  of  fact  the  only  considerable  bed  of 
larger  plants  which  was  encoantered  in  Lake  Michigan,  occurred  in  the 
sheltered  High  Island  Harbor.     (PI.  V,  station  xv.) 

These  two  factors  serve  to  explain  the  limited  development  of  the  larger 
plants  in  the  Charlevoix  region,  and  the  casual  visits  paid  by  members  of 
the  party  to  inland  lakes  in  the  vicinity  which  resulted  in  the  discovery 
•f  much  crowded  masses  of  shore  and  bottom  vegetation  in  those  smaller 
and  shallower  lakes,  so  to  strengthen  the  force  of  the  conclusion.  I  do 
not  feel  sure  that  the  deficiency  in  the  group  of  filamentous  algas  noted 
by  Mr.  Thompson  in  his  report  append^  to  this  paper,  can  be  explained 
on  the  same  ground  alone,  but  certainly  these  factors  are  of  some[import- 
anoe  in  this  connection  also. 

Among  microscopic  plants  Mr.  Thompson  calls  attention  also'^to  the 
entire  absence  of  DesmidisB*  from  the  waters  of  Lake  Michigan  and  also 
from  those  of  both  Round  and  Pine  Lakes.  The  Diatom acese  were,  how- 
ever, extremely  abundant,  both  in  species  and  in  individuals,  and  were 
according  to  Mr.  Thompson's  observations  most  plentiful  in  the  deep 
towings.  This  may  be  due  possibly  to  the  great  transparency  of  the  water. 
A  more  detailed  account  of  the  plants,  together, with  a  list  of  the  species 
determined  and  data  on  the  distribution  of  various  forms  may  be  found  in 
the  report  of  Mr.  Thompson  (Appendix  I,  p.  — ).  The  amount  of  material 
collected  is  actually  very  large  if  it  be  remembered  that  Mr.  Thompson  was 

*  Two  speeiea  of  ran  ocearrenoe  mm  recorded  atithe  laboratory  daring  the  eommer. 
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oalled  in  at  a  late  date  to  fill  a  vaoanoy  in  the  party,  that  be  was  able  to  to 
witb  UB  only  a  few  weeks,  at  tbe  end  of  our  stay  in  Charlevoix,  and  that  be 
had  to  contend  with  namerous  diflSoulties  apart  from  the  brief  time  at  his 
disposal. 

In  addition  to  those  found  by  Mr.  Thompson,  the  following  species  of 
microscopic  plants  were  recorded  at  the  laboratory  daring  the  summer. 

Anabaena  flos-dqace  Kg. 
Uocconeis  transveraalis  Greg. 
Cyclotella  operculata  E. 
Eurastrum  inerme  Lund. 
Oomphonema  acuminatum  Ehr. 
Merismopidia  convoluta, 
Navicula  major  K. 

maxima, 

producta  8. 
Pediastrum  beryanum, 
Sfephanodisous  niagare  E. 
Treyblionella  scutellum  Smith. 

ANIMALS:  The  following  notes  on  various  groups  of  animals  are 
deserving  of  special  mention  or  of  particular  explanation  in  this  conneo- 
tion.  A  list  of  the  groups  represented  in  fresh  water,  together  with  the 
common  names  of  these  groups  is  given  by  Eeighard  (p.  16). 

Protozoa:  A  very  full  report  on  this  group  by  I>r.  C.  A.  Kofoid  is 
appended  f  p.  ~)  These  forms  constitute  one  of  the  chief  elements  of  the 
plankton,  turnishine  as  they  do  the  simplest  animal  food  and  being  one 
immediate  source  of  food  for  the  smaller  Crustacea  which  in  turn  become 
tbe  prey  of  various  fishes,  they  are  an  exceedingly  important  factor  in  fiah 
economy.  .  This  was  pointed  out  by  Ryder  (81).  who,  however,  regarded 
the  Protozoa  only  as  an  indirect  source  of  the  food  of  fishes.  They  are 
indeed  important  from  this  standpoint  alone;  but  the  work  of  Peck  (94) 
establishes  the  value  of  the  Protozoa  and  Protopbyta  of  the  plankton  in 
one  case  at  least,  as  a  direct  source  of  food  supply  also.  Thus  far  no 
fresh  water  fish  is  known  to  have  similar  habits,  but  investigations  should 
be  made  as  to  whether  the  same  is  not  true  to  some  extent  at  lea^t  of  our 
lake  herring.  It  is  interesting  to  note  the  confirmation  in  Dr.  Eofoid'a 
report  of  the  absence  of  a  littoral  zone,  and  the  freedom  from  shore  mix- 
tures of  Lake  Michigan  plankton,  as  shown  by  a  study  of  the  protozoan 
representatives.  The  number  of  species  which  are  characteristioally 
limnetic  is  large  here,  being  eighteen  for  Lake  Michigan,  as  compared 
with  thirteen  in  PlOner  See  and  seven  in  Lake  St.  Olair.  These  forma 
are  widely  distributed. and  none  of  the  species  seem  to  be  exclusively 
characteristic  of  this  region.  The  list  of  species  would  have  been  oon- 
siderably  extended,  except  that  our  attention  was  confined  chiefly  to  a 
study  of  the  plankton,  while  collections  from  the  shores  and  from  the 
inland  lakes  were  obtained  only  casually. 

Coelenterata:  No  fresh  water  sponges  were  found  in  the  lakes  at 
Charlevoix.  Both  the  white  and  the  green  Hydra  were  met  with  oooa- 
sionally  in  bottom  tows.  Their  comparative  rarity  is  unquestionably  due 
to  the  scarcity  of  vegetation  to  which  thev  ordinarily  attach  themselves, 
since  in  the  collections  brought  back  from  the  inland  lakes  north  of  Obarle- 
voix  by  Dr.  R.  H.  Ward  they  were  exceedingly  numarous.     In  some  hot- 
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ties  from  that  region  the  white  Hydra  was  found  in  saoh  nambers  as  to 
constitute  the  bulk  of  the  material  in  the  entire  haul. 

Worms,  a.  Tnrbellaria:  (Non-parasitic  flat  worms.)  The  follow- 
ing speoies  were  found  on  algse  oolleoted  from  the  old  ohannel,  Round 
Lake: 

Mesoslama  viviparum  Silliman.      !      Microstoma  lineare  Or. 
Vortex  sp.  i  variabile  Leidy. 

An  unidentified  form  occurred  once  or  twice  in  the  bottom  tow  and  four 
vials  of  specimens  were  set  Dr.  W.  McM.  Woodworth  for  identification. 
He  reports  two  species  found  in  the  vials,  Vortex  armiger  O.  Schmidt, 
and  Mesostoma  n.  sp.  described  later  in  this  report  together  with  other 
data  on  this  group.    (App.  IV. ) 

b.  Parasitic  Worms:  A  total  of  141U  parasites  were  obtained  from 
115  specimens  representing  eighteen  species.  These  included  Coregonua 
ariediy  C,  clupeiformis^  C.  prognathus,  C,  quadrilateraUs^  and  Salvelinus 
namaycush.  The  whitefish  and  trout  were  in  some  oases  badly  infested 
with  tapeworms  and  Eohinorhynchi\  but  on  the  average  there  were  fewer 
parasites  than  in  the  fish  from  Lake  St.  Clair  examined  the  year  before. 
A  sinele  free  specimen  of  Mermis  and  a  few  of  Oordius  were  taken  from 
Round  Lake  and  Lake  Michigan  respectively. 

c*  Oligochaeta:  These  worms  were  not  so  frequently  met  as  in  the 
Lake  St.  Clair  work.  A  small  collection,  comprising  6  vials  of  alcoholic 
specimens,  was  sent  by  Dr.  Eisen  for  identification.  The  relative  scarcity 
was  due  no  doubt  to  the  scanty  littoral  and  bottom  vegetation,  on  which 
they  are  commonly  abundant  and  from  which  certain  species  were  col- 
lected in  large  numbers  in  Lake  St.  Clair. 

d,  Hirndinea:  The  leeches  were  represented  by  several  very  large 
species,  and  numbers  of  other  forms,  all  of  which  are  in  the  hands  of 
Professor  Raphael  Blanchard,  who  will  make  a  report  on  them  in  detail. 
One  very  interesting  striped  form,  Ichthyobdella  punctata  Verrill,  was 
present  in  large  numbers  on  the  fish  lifted  in  gill  nets.  They  attack 
mostly  whitefish  and  are  found  in  abundance.  Thousands  are  strewn  over 
the  nets,  boxes,  and  even  the  deck  itself  when  the  seine  is  hauled  in. 

e»  Bryozoa:  In  dredgings  made  on  the  Middle  Qround,  Traverse  bay, 
at  a  depth  of  from  23  to  36  m.,  a  considerable  number  of  colonies  of  these 
forms  were  collected.  With  them  were  dredged  scanty  filamentous  algsB. 
The  Bryozoa  were  submitted  to  Dr.  C.  B.  Davenport,  of  Harvard  Univer- 
sity, who  very  kindly  determined  them.  He  reported  that  Faludicella 
Ehrenbergii  van  Ben.  and  Fredericella  sultana  Blumenbach,  were  abund- 
antly and  typically  represented  in  the  mass  sent  him,  and  that  the  stocks 
were  evidently  living  when  found.  Cristatella  mucedo  Cuv.  was  repre- 
sented by  a  part  of  a  statoblast  only  which  had  undoubtedly  floated  down 
from  a  higher  level.  The  first  two  speoies  are  an  interesting  addition  to 
the  deep  water  fauna  of  the  lakes,  and  I  think  the  deepest  recorded  occur-* 
renoe  of  Bryozoa  in  fresh  water.  Agassiz  (''Three  Cruises  of  the  Blake") 
records  marine  forms  from  a  depth  of  nearly  900  m. 

The  forms  mentioned  above  were  also  obtained  from  *' honey  comb" 
rock  brought  up  in  gill  nets  from  about  the  same  depth  in  the  vicinity  of 
the  reef  between  Charlevoix  and  Beaver  Island.     (See  map,  station  ix). 

/•  Rotatoria:  These  forms  constitute  an  important  part  of  the  micro- 
scopic fauna  of  the  lakes.  One  hundred  and  ten  species  were  reported  in 
1893  from  Lake  St.  Clair.  Last  summer  only  ninety-four  were  found  in 
the  entire  Charlevoix  region,  and  but  fifty-eight  of  these  occurred  in  Lake 
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Miohigan  or  in  the  immediately  oonneoting  waters  of  Sound  and 
lakes.  The  limnetio  (pelagio)  speoies  were  well  represented,  beintc  in 
number  only  three  less  than  the  trne  limnetic  speoies  of  Lake  St.  Glair, 
hot  the  absenoe  of  shore  and  bottom  vegetation  precladee  the  development 
of  the  large  number  of  littoral  and  bottom  forms  found  in  smaller  and 
shallower  lakes.  Thus  only  eight  bottom  speoies  in  all  are  reported  from 
Lake  Miohigan.  Mr.  Jennings,  in  his  report  on  these  forms,  printed  as  an 
appendix,  calls  attention  to  some  biological  facts  of  great  interest,  suoh  as 
the  accumulation  of  the  Eotifers  near  the  surface  in  the  dav  time  and  the 
rapid  variations  in  the  number  of  individuals  and  in  the  ruling  species  of 
the  plankton.  Out  of  the  ninety-four  species  recorded  twenty  are  new  to 
Michigan  and  one  new  to  science. 

Crustacea:  Of  this  class  the  following  orders  were  represented  in 
material  obtained  at  Charlevoix.  These  forms  constitute  the  most  impor- 
tant element  of  fish  food  and  are  found  in  large  numbers  in  the  shore,  the 
bottom  and  the  limnetic  faunas. 

a.  Cladocera:  Between  twenty-five  and  thirty  species  of  these  forma 
were  taken  at  Charlevoix.  They  were  moat  abundant  in  the  smaller 
inland  lakes,  no  less  than  twenty  species  being  recorded  as  the  result  of  a 
half  day  trip  to  Twenty-Sixth  lake.  In  the  larger  lakes  they  form  a  leaa 
important  element  of  the  faunas.  No  detailed  report  on  the  number  or 
frequence  of  these  forms  has  yet  been  made. 

h.  Copepoda:  A  special  report  •  on  this  group  has  been  publisbed 
(Marsh,  95),  from  which  a  few  quotations  are  made  here.  ''From  the 
standpoint  of  the  pisciculturist,  perhaps  no  class  of  animals  outside  the 
fishes  themselves  is  so  important  and  interesting  as  the  Entomostraoa. 
It  is  a  well  known  fact  that  these  minute  Crustacea  form  the  entire  food 
material  of  the  young  of  some  of  our  moat  important  food  fishes,  and  in 
man^  cases  constitute  a  large  part  of  the  food  of  the  adults. " 

With  reference  to  the  representatives  of  this  group  in  the  Charlevoix 
region,  Marsh  says  (p.  4),  ''It  is  interesting  to  note  the  greater  richness 
of  the  copepod  fauna  of  our  lakes  as  compared  with  those  of  the  conti- 
nent of  Europe.  Zaoharias  finds  seven  species  ot  copepods  belonging  to 
the  CyclopidsB  and  Calanidsd  in  the  PlOner  SeOb  In  Lake  Michigan  there 
are  nine,  and  that  includes  no  littoral  species;  in  the  'two  lakes  on  Beaver 
Island  there  are  eight,  in  Pine  Lake  nine  in  Bound  Lake  eleven,  in  Inter- 
mediate Lake  eleven,  and  in  Lake  St.  Clair  sixteen.  The  larger  number 
in  Lake  St.  Clair  is  probably  explained  by  the  fact  that,  being  very 
shallow,  it  has  the  species  of  the  smaller  bodies  of  water  and  of  the  sti^- 
nant  pools,  and  in  addition,  because  of  its  connection  with  the  Great 
Lakes,  has  also  their  limnetio  species. 

"Pine  Lake  is  peouliarly  poor  in  its  number  of  species;  this  is  strik- 
ingly apparent  when  we  compare  it  with  Intermediate  Lake.  Pine  Lake 
was  very  thoroughly  examined,  and  it  is  likely  that  we  are  acquainted 
with  all  the  speoies  occurring  there,  and  yet  the  number  is  only  eight. 
All  the  collections  from  Intermediate  Lake  were  made  in  one  day  by  a 
party  which  went  down  from  Charlevoix  aud  remained  ouly  a  few  hours, 
and  yet  the  number  of  different  forms  is  eleven.  Intermediate  Lake 
seems  to  be  an  usually  rich  collecting  ground,  for,  with  the  exception  of 
Lake  St.  Clair  and  Bound  Lake,  no  other  lake  shows  suoh  a  larse  number 
of  species,  and  both  Lake  St.  Clair  and  Bound  Lake  have  oeen  very 
thoroughly  explored.  Moreover,  in  the  case  of  Bound  Lake,  several  of 
the  speoies  may  be  considered  as  immigrants  from  Lake  Miohigan."   ^ 
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^  In  a  letter  of  reoent  date  Professor  Marsh  says : 

*' There  are  no  oharaoteristio  speoies  in  Lake  Miohigan  at  Charlevoix, 
ds  the  fauna  of  the  Great  Lakes  is,  so  far  as  I  can  naake  out,  identical. 
Lake  St.  Clair  has  some  stagnant  water  forms  in  addition  to  those  com- 
monly found  in  the  lakes.  From  the  stations  about  Charlevoix  I  have  17 
determined  speoies.  There  was  besides  at  least  one  speoies  of  Ergasilua, 
one  or  more  of  Oanthooamptus,  and  the  parasitic  forms  which  I  have  not 
worked  out  at  all." 

In  the  report  referred  to  above  are  ^iven  a  table  of  distribution  and 
keys  for  determining  the  various  speoies  m  the  groups  which  are  found  in 
Miohigan.  For  further  details  the  original  should  be  consulted. 
;:  c.  Ostracoda  are  not  uncommon  in  Bound  and  Pine  lakes,  they  are 
not,  however,  sufficiently  numerous  to  be  an  important  element  of  the 
plankton.     The  species  obtained  have  not  been  determined  as  yet. 

d.  Amphipoda:  There  are  two  species  of  amphipods  which  are  char- 
acteristic in  their  distribution.  Hyallella  dentata  Smith  is  found  in 
large  numbers  along  the  shores  of  Bound  Lake  (Pine  Lake?),  and  the  inland 
lakes.  It  was  not  reported  from  Lake  Michigan  though  it  may  well  be 
present  in  the  immediate  vicinity  of  the  shore.  In  deep  water  its  place 
is  taken  by  Pontoporeia  Hoyi  Smith  which  came  up  in  every  haul  of  the 
dredge,  and  was  frequently  present  in  enormous  numbers.  This  species 
forms  one  of  the  chief  sources  of  food  for  various  species  of  whitefish. 
(Seep.  2L) 

e.  Podophthalmia:  The  Stalk  Eyed  Crustacea  are  represented  by 
shrimp-like  forms  and  by  the  cray6shes.  A  single  species  of  the  first, 
Mwns  relictalkov^xi^  occurs  in  Lake  Michigan  in  deep  water;  from  24  to 
130  m.  (the  deepest  station)  it  was  abundant  everywhere  that  we  tried  the 
dredge.  On  one  occasion  a  bottom  tow  with  the  runner  net  brought  up 
a  large  number  of  individuals  which  were  kept  alive  in  a  pail  for  a  time, 
but  soon  died,  perhaps  on  accqant  of  the  rise  in  temperature  of  the  water. 
They  are  among  the  most  transparent  and  active  of  fresh  water  Crustacea 
and  yet  furnish  much  the  largest  percentage  of  whitefish  food  afforded  by 
any  one  species  (see  tables  p.  21).  For  themselves  they  appear  to  rely 
largelv  upon  the  Copepods  of  the  plankton  for  food.^  In  spite  of  their 
abundance  we  did  not  take  a  single  immature  form  in  our  nets. 

Two  species  of  crayfish,  Gambarus  propinquus  Ger.,  and  O.  virilia 
Hasen,  were  found  both  in  the  main  lake,  and  in  the  connecting  waters 
of  Round  and  Pine  lakes  These  species  came  up  in  large  numbers  on 
the  gill  nets  of  the  fishermen  and  were  taken  in  the  trawl  as  well  as  caught 
in  shallower  water  along  shore.  They  furnish  an  important  element  of 
the  food  of  the  larger  fish. 

Hydraehnidffi:  The  water  mites  seem  to  be  very  abundant  at  Charle- 
voix.    With  reference  to  the  group  Dr.  Wolcott  reports: 

**0f  HydrachnidsB.  to  which  very  careful  attention  was  devoted,  owing 
to  personal  interest  in  the  subject,  43  species  were  taken  belonging  to  16 

S genera;  of  these  23  speoies  and  4  genera  were  not  represented  in  the  col- 
eotion  from  Lake  St.  Clair.     Numerous  specimens  of  a  mite  identified  in 
the  previous  collection  as  a  speoies  of  Oribatidsd.  were  also  obtained." 

insecta:  A  disappointingly  small  number  of  forms  both  in  speoies  and 
individuals  was  found  in  Charlevoix  waters.  The  absence  of  the  littoral 
and  bottom  vegetation,  which  in  Lake  St.  Clair  afforded  shelter  and  sup- 
port to  a  host  of  larvsB,  evidently  accounts  for  the  deficiency  in  this 
tespect.     That  this  was  clearly  the  cause  became  apparent  on  the  cursory 
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ezamiDatioD  of  tbe  smaller  inland  lakes  of  the  region  whiob  sheltered 
among  tbe  littoral  and  bottom  vegetation  oonntless  larvsB.  No  attempt 
was  made  to  coUeot  or  include  in  tbe  list  these  forms  from  tbe  smaller 
lakes.  With  tbe  scarcity  of  insect  larvae  goes  hand  in  hand  tbe  absence 
of  those  fish  which  depend  largely  or  entirely  upon  these  forms  for  food, 
and  which  were  abundantly  found  in  Lake  St.  Clair.  Dr.  Woloott  listed 
77  species  from  Oharlevoii,  determined  as  follows:  Odonata  9,  Ephem- 
eridse  7,  Perlidsd  1,  Phryganidse  13,  Hemiptera  6,  Coleoptera  18,  Lepi- 
doptera  8,  Diptera  20,  and  adds  oonoerninff  them  **To  these  must  be  added 
a  number  of  species  of  aquatic  habits  during  a  whole  or  part  of  their 
existence  which  were,  however,  collected  not  in  towings  or  dredgings,  bat 
only  in  the  adult  state;  these  are  sufficient  to  bring  tbe  total  list  of  aquatio 
forms  observed  up  to  considerably  over  a  hundred.  It  was  to  be  ezpeoted 
that  the  experience  of  tbe  previous  year  at  Lake  St.  Olair  would  have  ren- 
dered possiole  the  collection  of  a  still  larger  number  of  species,  but  tho 
conditions  were  to  some  extent  unfavorable.  Both  Pine  and  Bound  Lakes, 
deficient  as  they  were  in  vegetation,  exhibited  an  equal  deficiency  in  tbe 
number  of  species  of  insects,  although  tbe  latter  were  present  in  consider- 
able numbers  wherever  vegetation  occurred,  as  it  did  at  some  points. 
Shallow  pools  along  the  shores  of  Pine  Lake  supported  an  abundant 
fauna,  but  since  they  hardly  came  within  the  territory  embraced  in  the 
scope  of  the  party's  work,  no  extensive  collections  were  made  from  them. ' ' 

*' Dredgings  from  Lake  Michigan  in  moderate  depths,  especially  when 
over -beds  of  Chara,  etc.,  brought  to  light  a  considerable  number  of 
insects  which  were  in  no  wise  peculiar.  Very  interesting,  however,  was 
tbe  occurrence  on  one  occasion  of  a  species  of  Nemoma,  one  of  tbe  Per- 
lidae,  in  the  deeper  parts  of  tbe  lake  in  the  vicinity  of  Oharlevoix. " 

Mollnsca:  This  group  was  very  thoroughly  studied  by  Mr.  Bryant 
Walker  whose  report  is  found  in  appendix  V.  I  would  call  attention  here 
to  his  remarks  on  the  scarcitv  of  the  large  bivalves  which  are  an  unim- 

fiortant  element  of  fish  food  and  tbe  universal  abundance  of  the  smaller 
orms,  both  univalves  and  bivalves,  which  constitute  so  important  a  factor 
in  the  food  supply  of  the  lake  fish.  (See  tables  p.  21).  While  Mr. 
Walker  calls  especial  attention  to  the  large  number  of  forms  found  in 
beds  of  Charot  it  is  equally  true  that  the  surface  of  the  boulder  covered 
areas  of  bottom,  so  plentiful  a  short  distance  off  shore  in  that  part  of 
Lake  Michigan  appears  peppered  with  small  snails;  and  together  with 
crayfish  they  constitute  the  chief  animal  forms  taken  in  dredgings  in  this 
region.  These  univalves  subsist  in  large  part  on  the  minute  algas  derived 
from  the  plankton,  while  tbe  bivalves  are  entirely  dependent  upon  this 
source  for  their  food  supply.  Here  there  is  then  but  one  intermediate 
stage  between  the  life  of  the  plankton  and  the  whitefisb!  Mr.  Walker 
also  notes  the  poverty  of  the  moUuscan  fauna  in  Pine  Lake.  Details  with 
reference  to  the  various  species  and  their  distribution  are  to  be  found  in 
the  appendix.  It  is  not  too  much  to  say  that  no  ^roup  was  more  thor- 
oughly and  accurately  worked  up  than  this  and  the  importance  of  these 
data  for  the  whitefish  investigation  is  apparent  on  examination  of  the 
tables  of  whitefish  food,  already  mentioned. 

Vertebrata:  Water  birds  are  not  as  common  on  tbe  lake  as  they  were 
at  Lake  St.  Glair  and  turtles  were  found  only  in  the  smaller  inland  waters. 
Amphibians  were  not  noticed  in  Lake  Michigan  at  all  and  were  rare  in 
the  other  waters  examined.  Only  a  single  specimen  of  the  '*mud  puppy  " 
(NecUirus  maculatus  Baf.)   was  found,  and  that  in   tbe  old   channel 
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between  Bound  and  Pine  lakes.  This  species  is  extremely  abundant  in 
Lake  Erie  and  Lake  St.  Olair  and  destroys  an  enormous  number  of  white 
fish  eegs,  the  Necturi  taken  in  the  Detroit  river  in  the  fall  being  gorged 
with  uie  freshly  laid  eggs.  The  apparent  rarity  of  the  form  further  north 
is  henoe  fortunate. 

The  following  list  shows  the  species  of  fish  taken  in  various  places  as 
indicated:  0,  old  channel  between  Bound  and  Pine  lakes;  M,  Lake 
Ikf  ichigan ;  P,  Pine  Lake ;  B,  Bound  Lake,  (PI.  IV).  The  list  is  by  no  meaxis 
complete  since  particular  attention  was  paid  only  to  the  important  food  fish 
and  to  smaller  forms  captured  by  chance  in  the  search  for  young  white- 
fish.  The  identification  of  the  smaller  forms  was  made  by  Mr.  Jennings, 
while  we  worked  together  on  the  various  species  of  Coregotms.  We  had 
determined  the  Lake  Michigan  "Long  Jaw'*  as  an  undescribed  species, 
and  it  was  only  in  the  fall  that  on  receipt  of  the  paper  by  Smith  (94)  I 
saw  it  was  identical  with  his  species  C.  prognatkus, 

Soiflntii&o  Name.  Common  Name.  Locality 

AnibhplUes  rupesMs  (Raf.) f^ock  bass E. 

Ameiurus  melas  (Baf.) "Bullhead C. 

Catostomus  /ere^  (Mitch.) 'Sucker.- P. 

Coregontis  Ariedi  LeS, "Lake  Herring M. 

clupeiformis  (Mitch.) fWiitefish M. 

quadrilateralia  Bich fMenomonee M. 

{f)tullibeeB,iGh. Long  Jaw  (?) M. 

nigripinnis  (Gill.) —  fBlacifin , M. 

prognathus  U.  M.  Smith fLong  Jaw  of  L.  Michigaft..       M. 

Coitus  Richardsoni  Ag. *Miller's  Thumb M.  R. 

Etheostoma  nigrum  Baf. *Sand  Darter M.  B. 

coprodes  Baf *Log  perch M. 

JEucalia  inconaiana  {KiTilajid) *  M.  P. 

Lotalota  (L.) —  t^awyer M.  P. 

Micropierua  dolomieu  "Bidit Small  mouth  Black  Bass B. 

Notropis  delieiosa  (QiT.) * O. 

megalopa  (Baf.) fCommon  Shiner B. 

Percopsia  guttatus  Ajr *  M. 

Perca  flavescens  (Mitch.) fP^rch B. 

8alvelinu8  namaycush  (Wal.) fl'ake  Trout M. 

Names  after  J<xdan,  Manual  of  the  Vertebntes,  fifth  edition,  Chieaco,  t893. 

Half  a  dozen  species  of  young  fish  or  small  forms  are  yet  unidentified. 
If  these  and  the  fish  taken  in  the  smaller  inland  lakes  were  both  added  the 
list  would  be  considerably  extended. 

The  food  relations  of  the  various  forms  listed  in  the  foregoing  can  not 
be  ^iven  at  present  in  more  than  general  terms.  For  a  discussion  of  this 
subject  and  a  valuable  table  expressing  some  of  these  relations  in  Synoptic 
form  the  reader  is  referred  to  Keighard  (  95,  pp.  23  and  24). 

One  striking  faunal  peculiarity  appears  on  examination  of  the  precedias 
account  of  the  Tarious  groups  to  be  generally  characteristic  not  only  of 
Lake  Michigan^  but  also  in  great  part  of  Bound  and  Pine  lakes.  It  is 
the  absence  of  the  littoral  flora  and  fauna.  The  abundance  of  life  which 
characterized  the  shore  region  on  Lake  St.  Olair  is  here  entirely  lacking* 

*  Taken  in  trawl  in  Tariont  loealUiea. 
t  Bramtned  for  food  and  paraaitei. 

8 
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It  may  well  be  that  all  other  defioienoies  are  due  to  the  absenoe  of  littoral 
vegetation,  the  reasons  for  which  have  already  been  disoussed.  At  any 
rate,  the  barrenness  of  the  littoral  zone  eliminates  from  the  question  of 
the  food  supply  of  this  region  one  element  which  in  Lake  St.  Clair  was 
of  extreme  importance. 

Mention  has  been  made  of  the  limited  bottom  vegetation  and  of  the 
absenoe  of  certain  forms  of  .animal  life  ordinarily  found  in  connection 
with  the  plants  of  the  bottom.  This  matter  will  be  discussed  further  in 
another  part  of  the  report.  Here  may  be  recorded  merely  the  limited 
development  of  this  source  of  food  supply  in  this  part  of  Lake  Michigan. 

To  one  small  group  of  forms,  the  various  species  of  whitefish,  particular 
attention  was  paid  and  the  results  of  this  study  are  embodied  in  a  special 
section  of  this  report. 


THE  WHITEFISH. 

Eisht  species  of  Caregonus  are  known  to  occur  in  the  Great  Lakes ;  they 
are  the  common  or  true  whitefish,  Coregonus  clupeiformis  [Mitch.],  the 
**blackfin"  C.  nigripinnia  [Gill],  the  ''long  jaw,"  C.  prognaihtis  H.  M. 
Smith,  the  lake  herring  or  cisco  C.  Artedi  Le  Sueur,  tne  tuUibee  or 
mongrel  whitefish,  C.  ttdlibee  Bichardson,  the  Menomonee  whitefish,  O. 
quadrilateralis,  Richardson,  the  ''Soo"  whitefish  or  whiting,  C.  Utbra- 
doricu8  Richardson,  and  the  Lake  Michigan  cisco  or  the  lake  *'mooneye" 
C.  Hoyi  [Gill].  The  last  four  from  their  rarity  or  small  size,  are  of  little 
importance  commercially,  and  only  one  of  them  the  Menomonee  whitefish, 
was  seen  at  Charlevoix.  All  of  the  first  four,  however,  were  obtained 
there,  and  the  first  three  were  the  object  of  especial  study  They  are  the 
species  ordinarily  marketed  and  are  sold  indiscriminately  under  the  name 
whitefish,  although  the  fishermen  distinguish  them  easily.  In  fact  the 
''long  jaw"  was  constantly  picked  out  for  us  as  a  distinct  form  by  the 
fishermen,  and  after  numerous  efforts  to  make  it  fit  the  description  of 
some  known  species,  Mr.  Jennings  and  I  were  forced  to  admit  its 
distinct  character.  Early  in  the  fall  the  paper  by  H.  M.  Smith  (U4)  feU 
into  my  bands,  and  the  identity  of  the  Charlevoix  form  with  the  new 
species  described  therein  was  at  once  apparent. 

The  habits  of  the  whitefish  are  only  meagerly  described  in  our  litera- 
ture. Since  Milner  (74)  nothing  more  than  scattered  details  have 
appeared,  and  a  sood  account  of  the  biology  of  this  group  is  yet  to  be 
written.  The  work  at  Charlevoix  was  not  extensive  enough  to  add  greatly 
to  our  knowledge;  there  are,  however,  some  observations  of  value  made 
there  which  may  be  recorded  in  this  place. 

The  horizontal  distribution  of  the  four  species  is,  so  far  as  our  observa- 
tion extended,  uniform ;  but  the  vertical  limits  seem  to  be  very  different. 
This  is  mentioned  in  the  work  of  Milner,  but  our  own  observations,  and 
also  the  reports  of  the  best  fishermen,  seem  to  indicate  even  a  more 
definite  location  for  each  species.  It  seems  that  the  lake  herring  is  a  sur- 
face fish  and  is  taken  in  gill  nets  only  near  the  surface;  the  true  whitefish 
is  caught  in  water  as  shallow  as  twenty  feet,  but  is  most  common  between 
twelve  and  twenty  fathoms.  The  long  jaw  is  rarely  found  in  twelve  fathoms ; 
it  is,  however,  abundant  in  depths  of  from  twenty  to  twenty-five  fathoms, 
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bat  does  go  somewhat  deeper,  while  the  blaokGns  are  rarely  met  in  less 
depth  than  forty  fathoms.  This  vertical  distribution  is  so  definite  and  so 
well  known  that  the  oatoh  of  a  gill  net  at  any  given  depth  may  be  predicted 
with  oonsiderable  aoouraoy.  It  is  the  summer  range  of  the  fish  and  is 
modified  at  the  spawning  season.  One  naturally  suggests  temperature  as 
the  ruling  cause  for  this  vertical  limitation  of  distribution,  since,  as  will 
be  seen  later,  the  food  of  these  various  species  has  a  much  wider  vertical 
range  than  the  species  itself,  and  since  the  accounts  given  by  fishermen 
of  the  winter  limits  of  the  species  correspond  in  general  to  the  tempera- 
ture changes.  This  matter  should  be  the  subject  of  special  study  during 
the  entire  year  in  connection  especially  with  accurate  and  extended  obser- 
vations on  the  temperature  of  the  water. 

In  the  next  place  our  entire  knowledge  of  the  food  of  the  young 
whitefish,  and  in  fact  all  other  information  with  regard  to  the  fish 
in  the  first  year  of  its  life,  depends  upon  inference.  Forbes  (82) 
has  furnished  the  only  experimental  information  on  this  subject.  He 
placed  several  thousand  whitefish  fry  in  a  tank  fed  by  Lake  Michigan 
water  and  supplied  them  with  an  abundance  of  organisms  obtained  from 
the  lake  by  a  tow  net.  From  this,  which  is  identical  with  the  plankton 
mentioned  elsewhere  in  this  report,  the  fry  selected  chiefly  small 
Entomostraoa.  Forbes  says  (p.  781),  ''The  entire  number  of  objects 
appropriated  by  the  sixty-three  fishes  [out  of  106  examined]  was  as  fol- 
lows: Cyclops  Thomas^  niuety-&even  \  Diapiomua  aicilif,  seventy -eight; 
Anurcea  striata,  twenty-nine ;  Daphnia  hyahna^  one. "  From  this  he  con- 
cludes that  *''the  two  species  of  Copepoda,  Cyclops  Thoma^i  and  Diap- 
tomtks  siciliSf  are  certainly  very  much  more  important  to  the  maintenance 
of  the  whitefish  in  the  early  stage  of  independent  life  than  all  the  other 
organisms  in  the  lake  combined."  Interesting  and  valuable  as  these 
experiments  are,  it  should  be  noticed  that  the  evidence  is  not  complete. 
The  fact  that  in  oaptivity  the  fry  eat  these  two  species  in  particular  is  no 
proof  that  in  nature  their  food  is  the  same.  In  the  Agassiz  Marine 
lisboratory  at  Newport  I  have  easily  reared  young  toadfish,  a  pure  bottom 
fish,  on  the  small  Crustacea  of  the  plankton.  It  would  be  hardly  safe  on 
this  evidence  to  regard  the  youns  toadfish  as  normally  plankton  eaters; 
the  probability  is  that  the  natural  food  of  the  young  was  substituted  by 
nearly  related  forms  of  approximately  the  same  size.  Forbes  notes  that 
the  Cyclops  was  the  smallest  of  all  the  Entomostraoa  in  the  plankton  and 
that  the  Diaptomus  was  the  next  in  size.  This  is  also  the  order  of  prefer- 
ence expressed  by  the  whitefish  fry  as  shown  by  the  number  of  each 
species  eaten.  Beighard  (94,  p.  40),  expresses  the  opinion  that  the 
whitefish  fry  are  more  probaoly  bottom  feeders.  If  so,  their  natural  food 
will  then  be  some  of  the  small  bottom  crustaceans  of  no  doubt  approxi- 
mately the  same  size  as  the  two  just  mentioned,  most  likely  closely  related 
flpeoies,  but  not  these  forms  which  are  limnetic  in  character.  The  nature 
of  the  first  food  of  the  whitefish  fry  was  clearly  demonstrated  by  Forbes 
in  the  discovery  of  the  pharyngeal  teeth,  which  are  wanting  in  the  adult, 
and  which  point  unmistakably  to  the  carnivorous  habits  of  the  youns. 
They  prey  undoubtedly  on  the  Entomostraoa;  the  exact  species  on  which 
tbey  subsist,  however,  yet  remain  to  be  established.^ 

•  The  matter  oan  odIt  be  determined  experimentally  and  I  am  informed  by  oorreepondenoe  that 
the  Miehlgan  Fish  Ck>mmi0aion,  daring  the  paet  sprins.  has  carried  oot  a  aeries  of  ezperimenta  by  plant- 
ing the  fry  in  bozea  eappliad  with  ganae  gratinga.  The  bozaa  were  anohored  in  f^TOtable  localitiaa  at  the 
aortece  and  near  the  bottom  and  a  oertam  nomber  of  the  fry  ti^en  periodioally  and  examined  for  food. 
The  reeoits  of  theee  experimcnte  may  well  be  awaited  with  great  intereft. 
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It  was  the  hope  of  those  interested  in  the  work  at  Charleyoiz  that  some 
of  the  yoQDg  whitefish  hatched  in  the.spring  might  be  caught,  and  thus 
evidence  furnished  as  to  the  food  and  habitat  of  the  fish  during  the  first 
year  of  its  life.  At  the  very  beginning  of  the  stay  an  assistant  was  set  to 
scouring  the  shores,  inlets  and  shallow  places  in  order  to  catch  all  the 
young  fish  which  could  be  found ;  a  large  number  of  different  species  was 
collected,  but  none  of  the  whitefish  family.  A  trawl  was  constructed  and 
used  on  all  of  our  August  excursions  into  Lake  Michigan  with  the  fishing 
tug.  It  was  tried  in  waters  of  various  depths  and  over  ell  bottoms  where 
it  could  be  run  and  was  successful  in  obtaining  a  number  of  species  of 
small  fish  from  these  localities  (see  list  on  page  17),  but  no  whitefish. 
The  bottom  of  Lake  Michigan  in  the  Charlevoix  region  is  not  very  favor- 
able for  the  use  of  a  trawl,  as  even  the  stretches  of  sandy  bottom  are 
strewn  with  occasional  boulders,  and  in  the  course  of  our  work  the  trawl 
was  first  lost  and  recovered  only  after  a  long  search,  and  finally  on  the 
following  day  torn  to  pieces.  In  future  work  a  fine  meshed  silk  gill  net 
would,  I  believe,  be  more  likely  to  succeed  in  catching  the  young  white- 
fish. 

During  severe  storms  young  fish  are  thrown  up  on  the  beach  of  Lake 
Michigan  near  Charlevoix,  and  from  this  source  we  obtained  immature 
specimens  of  the  lake  herring,  of  the  Menomonee  and  probably  of  the  long 
jaw,  but  none  of  the  true  whitefish.  The  sj^ecimens  were  from  three  to 
five  inches  long  and  were  as  small  as  any  ever  obtained  there.  They  were 
probably  fish  which  had  been  hatched  in  the  sprins  of  that  year.  The 
absence  of  young  whitefish  in  spite  of  the  large  catch  of  the  adult  fish  at 
this  point  shows  either  that  the  youn^  are  more  limited  in  their  distribu- 
tion than  the  adult  and  hence  are  not  found  at  this  point,  or  that  they  live 
deeper  than  the  young  of  other  species  mentioned  and  thus  are  not 
affected  by  the  wave  action  in  time  of  storm.  Some  account  of  the  food 
of  the  adult  whitefish  is  given  by  Milner  (74,  p.  44)  and  Smith  (74). 
The  number  of  specimens  reported  was  small,  and  also  the  importance  of 
each  element  in  the  total  amount  was  left  nnnoted;  furthermore  the 
food  of  the  allied  species  has  received  no  attention.  Hence  it  seemed 
wise  to  devote  careiul  attention  to  this  point  and  ascertain  as  exactly  as 
possible  the  character  of  the  food  and  amount  of  each  element  in  it  for 
each  of  the  species  of  whitefish.  A  large  number  of  stomachs  of  white- 
fish  were  examined  and  the  results  of  this  study  are  expressed  in  the 
following  tabular  forms.  The  specimens  examined  were  from  widely 
separated  fishing  grounds,  representing  more  than  the  limit  of  territory 
covered  by  the  map  of  the  Charlevoix  region  given  in  this  report  (PL  V). 
In  the  identification  of  the  species  of  food  animals,  all  the  members  of  the 
laboratory  force  participated,  and  the  estimated  percentages  were  similarly 
contooUed  so  that  every  effort  has  been  made  to  reduce  the  error  of  ancb 
observations  to  a  minimum.  The  first  table  presents  the  results  of  obser- 
vations on  the  food  of  the  true  whitefish. 
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In  addition  to  objects  mentioned  small  brown  stones  were  very  com- 
mon, and  in  instances  formed  one-fonrth  or  one-fifth  of  the  total  mass; 
they  were  not  included  in  the  percentages  as  they  did  not  seem  to  be  a 

Krt  of  the  food  proper.  A  traoe  of  filamentous  alga  {Cladophora)  was 
)qnently  encountered  in  the  stomach  contents  where  its  presence  was 
apparently  accidental.  A  considerable  number  of  stomachs  were  exam- 
ined which  were  empty,  or  in  which  digestion  had  proceeded  so  far  that 
the  computation  of  percentages  was  uncertain.  Both  classes  are  omitted 
from  the  table,  although  so  far  as  could  be  seen  the  latter  would  not  have 
modified  the  results  appreciably. 

Summarizing  the  results  given  in  the  table  it  will  be  seen  that  among 
these  fourteen  speoimens 

Ponioporeia  constitutes  from  0  to  95  %  of  the  total  food,  averaging  43  %. 
My»i8  "  "     95  to   0 "    "    "      "        "  "        20  %. 

The  two  forms  seem  not  to  be  found  together  in  considerable  amounts, 
but  the  presence  of  4;he  one  indicates  the  absence,  or  at  most,  presence  in 
a  trace  of  the  other,  making  thus  the  average  percentage  of  crustacean 
food  63.  This  alternation  seems  to  indicate  a  difference  in  the  distribu- 
tion of  the  two  forms  so  that  the  whitefish  are  likely  to  find  one  or  the 
other,  but  not  both  on  the  same  feeding  ground. 

This  element  is  never  entirely  absent,  and,  on  the  other  hand,  forms 
two-thirds  or  more  of  the  entire  food  mass  in  ten  cases  out  of  fourteen.    It 
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18  olearly  not  only  tbe  most  important  element  of  the  food,  but  is  on  the 
average  more  prominent  than  all  others  put  together. 

Piaidium  constitutes  from  0  to  60  %  of  the  total  food,  averaging  16  %. 
Sphceriufn  "  "     0  to  65  %     **    "      «        «  «  7^, 

Valvata  "  "     0  to  10  %     "    "      "        "  "  2  % 

Other  speoies  of  mollusks  are  present  in  varying  small  amounts,  mak- 
ing the  total  amount  of  food  furnished  by  these  animals  on  the  average 
26%.  In  three  oases  out  of  fourteen  this  was  the  bulk  of  the  entire  food, 
and  in  two  instances  it  was  entirely  lacking. 

The  insect  larvae,  chiefly  Chironomids,  are  a  small  though  compara- 
tively constant  part  of  the  food,  constituting  at  most  only  16%,  and  on 
the  average  about  6%  of  the  whole.  The  two  oases  in  which  small  fish 
were  found,  snflSoe  to  make  this  element  average  2%  of  the  whole. 
Whether  it  is  constantly  even  such  a  small  percentage  of  the  total  could 
only  be  told  by  a  much  greater  number  of  cases;  but  the  percentages  of 
other  elements  are  probably  correct  within  a  small  amount.  It  is  interest- 
ing to  notice  that  only  one  of  the  fourteen  fish  had  enjoyed  such  a  mixed 
diet  that  no  element  predominated  in  jts  food. 

The  considerable  part  played  by  the  mollusks  and  insect  larvsB,  both  of 
which  are. strictly  bottom  forms,  shows  that  the  common  white6sh  ia  to  a 
large  extent  a  bottom  feeder.  This  view  is  strengthened  by  the  down 
pointed  sucker-like  mouth  of  the  fish  as  well  as  by  the  presence  in  the 
stomachs  of  numbers  of  small  stones,  which  were  nndoubtedly  snapped  up 
with  some  morsel  of  food.       ^ 

Of  the  six  specimens  of  the  long  jaw  (C.  prognaihus),  which  furnished 
stomach  contents  sufSciently  undigestea  to  be  estimated,  five  contained 
Myais  relida^  constituting  respectively  •  96,  96,  96,  98  and  100%  of  the 
total  mass,  or  an  average  of  97%,  while  in  the  sixth  Pontopareia  Hoyi 
was  equally  abundant.  No  other  recognizable  object  was  present  in  any 
of  the  fish  examined.  Smith  (94,  p.  10^,  in  his  description  of  this  new 
speoies,  is  able  to  give  only  conjectural  information  as  to  its  food.  Tbe 
stomachs  examined  do  not  bear  out  his  surmise  that  ^'iis  larger  month  and 
more  powerful  jaws  indicate  a  somewhat  wide»  ranse  of  food  than  is 
possessed  by  the  common  whitefish."  Nor  do  I  think  that  such  is  tbe 
case ;  its  deeper  habitat  favors  a  more  simple  diet  since  the  fauna  of  tbe 
region  is  more  limited  in  number  of  speoies.  Again,  the  anatomical 
characters  referred  to  find  their  explanation  equally  weH  in  the  hunting 
habits  of  the  fish ;  its  food  is  captured  in  motion  and  not  on  the  bottom, 
hence  the  strictly  bottom  forms  in  the  food  of  the  oommon  whitefish,  tbe 
mollusks  and  insect  larvee,  as  well  as  those  accidental  inolosures,  alg® 
and  stones,  are  entirely  wanting.  This  difference  in  the  mode  of  life  of 
the  fish,  which  seems  to  me  adequately  indicated  by  the  facts  given,  is  of 
importance  in  another  connection,  as  will  be  seen  later. 

Only  two  specimens  of  the  blackfin  afforded  identifiable  stomach  con- 
tents; Mysis  relicia  ^BB  here  96  and  99%  of  the  total  amount;  one  of 
these  specimens  yielded  a  single  individual  of  Diaptomns  sp.,  whose 
presence  was  perhaps  accidental;  otherwise  nothing  was  recognised. 

Collections  of  parasites  were  made  from  all  tbe  species  of  whitefish 
obtained  at  Charlevoix ;  occasionally  individuals  were  found  badly  infested 
with  a  speoies  of  EchinorhynchtMt  but  as  a  whole  these  fish  were  very 
free  from  parasitic  infection. 
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The  question  of  the  deorease  of  the  true  whitefiish  has  attracted  maoh 
attention  during  the  last  ten  or  fifteen  years,  and  the  cause  has  been  a 
matter  of  considerable  dispute.  I  believe  we  are  in  position  to  offer  posi- 
tive evidence  on  the  question.  The  fact  of  the  large  deorease  in  the 
whitefish  catch  since  1880  is,  I  think,  unquestioned  at  present,  although 
there  is  evidence  of  yearly  fluctuations  in  the  catch  both  before  and  since 
that  time.  The  present  scarcity  of  the  fish  may  be  due  (1)  to  disease,  (2) 
to  scarcity  in  food  supply,  (3)  to  migration,  (4)  to  the  crowding  out  or 
supplanting  of  the  true  wbitefish  by  some  other  species,  (5)  to  over  catch- 
ing. The  first  may  be  dismissed  without  further  discussion  since  any 
disease  widespread  enough  to  cause  such  a  result  would  surely  have  come 
to  the  notice  of  fishermen. 

The  three  most  important  elements  of  the  whitefisb  food  are  Ponto- 
poreiOf  Myais,  and  the  small  moDusks.  At  nearly  all  of  the  stations 
where  hauls  were  made  with  the  vertical  plankton  net  (see  PI.  V)  the 
dredges  and  other  nets  were  also  used.  Among  their  contents  the  three 
forms  just  mentioned  were  the  most  common  of  all  objects;  so  much  so 
indeed  that  their  absence  in  rare  cases  was  noteworthy.  Thus,  for 
example,  in  my  notebook  is  entered  for  station  ix:  **  Dredge  out  6  min- 
utes. Noteworthy-^Jfysis  wantins,  moUusks  almost,  very  few  Ponto- 
poreia;  according  to  Capt  O'Neil  tnis  point  (middle  of  w.  side  reef)  has 
no  whitefish."  The  immediate  food  of  the  wbitefish  is  present  at  nearly 
all  points  and  in  large  quantities,  hence  the  decrease  in  wbitefish  supply 
can  hardly  be  due  to  this  cause.  So  far  as  migration  is  concerned,  it 
might  be  invoked  to  explain  a  deficiency  in  the  catch  in  a  single  locality, 
but  statistics  now  at  hand  show  the  decrease  to  be  general  and  not  con- 
fined to  a  single  region. 

In  his  recent  paper  Smith  (94,  p.  11)  suggests  an  interesting  theory  as 
to  the  possible  cause  of  the  disappearance  of  the  common  wbitefish; 
namely,  that  it  has  been  crowded  out  by  the  long  jaws.  It  is  a  well  known 
biological  fact  that  in  the  struggle  for  existence  one  species  is  supplanted 
by  another  more  favored  form  which  takes  possession  of  its  home  and 
food  supply  and  literally  crowds  it  out  of  existence.  This  is  most  likely 
to  occur  between  closely  related  forms  in  circumscribed  areas,  and  it 
would  appear  at  first  tbousht  as  if  this  were  a  very  probable  instance  of 
such  supplanting.  It  is  also  a  curious  fact  that  the  same  idea  occurred  to 
me  !n  Charlevoix  and  was  discussed  with  at  least  one  member  of  the  party, 
Mr.  Bryant  Walker,  before  the  appearance  of  Smith's  paper.  In  the 
course  of  further  study,  however,  1  became  convinced  that  the  idea  was 
untenable  and  that  the  competition  between  the  two  species  was  more 
apparent  than  real ;  in  other  words  that  this  could  not  be  the  cause  of  the 
diminishinff  wbitefish  supply.  The  reasons  for  this  conclusion  may  be 
fliven  briefly.  '  In  the  first  place  the  range  of  the  two  fish  is  radically 
aifferent;  long  jaws  are  rare  at  twelve  fathoms  where  the  best  catches  of 
wbitefish  are  made,  and  conversely  wbitefish  are  not  found  at  the  depth 
of  twenty  to  twenty-five  fathoms  where  the  long  jaws  are  most  abundant; 
nor  could  I  find  evidence  of  any  change  in  range  of  the  species  during 
tbe  last  twenty-five  years,  if  one  will  accept  the  testimony  of  the  best 
fishermen.  Again,  the  food  of  the  two  forms  is  somewhat  different,  as 
noted  above,  and  more  still  the  place  and  manner  of  feedins  I  have 
already  pointed  out  that  the  wbitefish  is  probably  a  bottom  feeder,  and 
tbat  the  long  jaw  is  not,  but  obtains  its  food  more  probably  free  in  the 
water.     Furthermore,   if    crowding    out  were  the  cause,   the  grounds 
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formerly  oooupied  by  wbitdfisb  must  now  be  preempted  by  long  jaws.  It 
can  be  positively  stated^  I  think,  that  anch  is  not  tne  oase.  -Aa  is  noted 
elsewhere  in  oonneotion  with  the  plankton  studies,  we  examined  espeoially 
those  regions  which  had  been  good  whitefish  grounds,  but  now  yielded 
little  or  no  catch.  In  all  of  the  places  whitefish  food  was  plentiful, 
though  the  grounds  were  now  practically  deserted  by  aU  fish,  and  many 
of  them  were  much  too  shallow  for  long  jaws. 

The  apparent  coming  in  of  the  long  jaw  and  the  increase  in  its  catch 
are  really  due  to  very  different  causes.  The  failure  of  the  shallow  white- 
fish  grounds  forced  the  fishermen  little  by  little  to  move  their  nets  into 
deeper  waters  and  so  gradually  to  increase  their  catch  first  by  the  addi- 
tion of  long  jaws  and  then  by  the  still  deeper  living  blackfin.  These  two 
species  are  only  apparently  new  arrivals,  and  their  supposed  increase  at 
the  time  of  the  whitefish  decrease  is  due  merely  to  changed  methods  of 
fishing.  In  this  connection  it  is  interesting  to  notice  the  testimony  of 
Capt.  John  O'Neil  of  Charlevoix,  that  the  long  jaws  themselves  are  less 
frequent  in  Traverse  Bay  than  formerly,  that  they  are  smaller  in  sise  and 
more  scattered. 

We  are  thus  forced  to  the  conclusion  that  the  decrease  in  the  whitefish 
supply  can  have  no  other  cause  than  overcatching.  This  is  not  the  place 
to  discuss  good  and  bad  methods  of  fishing  or  remedies  for  the 
trouble.  Our  investigations  point  unmistakably  to  the  cause  of  the 
depletion  in  the  whitefish  supply ;  it  is  the  removal  from  the  lakes  of  a 
larger  number  than  can  be  replaced  by  natural  processes  and  than  has 
been  successfully  returned  by  artificial  hatching.  Greater  results  from 
the  latter  methods  depend  upon  a  better  knowledge  of  exact  conditions  in 
the  lakes,  and  to  aid  in  this  has  been  the  object  of  our  studies. 

SOUBOB  OF  FOOD  SUPPLY. 

The  question  as  to  the  food  of  the  whitefish  and  the  amount  of  the  sup- 
ply at  any  point,  or,  expressed  in  other  terms,  the  actual  fish  supporting 
power  of  any  region  is  not  determined  by  a  single  element.  The  number 
.of  Mysis  and  Pontoporeia  in  any  given  area  does  not  determine  the 
fitness  of  that  region  for  raising  whitefish. 

Not  only  must  the  present  supply  of  whitefish  food  be  large,  but  the 
region  must  be  capable  of  maintaining  the  supply  constant  in  spite  of  the 
inroads  made  by  the  fish,  else  the  food  would  soon  be  exhausted  and  the 
fish  starved  to  death.  The  further  test  must  be  then  made  as  to  the  capac- 
ity of  the  place  to  furnish  these  food  animals  with  sufficient  nourishment 
for  rapid  multiplication.  Thus  we  are  taken  back  step  by  step  through  the 
entire  series  of  biological  interdependence  to  the  primitive  food  supply, 
which  must  always  be  plant  life,  since  that  alone  has  the  power  to  manu- 
facture living  matter  out  of  the  simpler  substances  taken  from  earth,  air 
and  water.  It  is  then  clear  that  the  entire  series  of  biological  relations 
must  be  worked  out,  and  with  each  step  will  come  new  light  on  the 
subject. 

The  question  of  the  source  of  the  food  of  the  lake  fish  brings  us  to  con- 
sider first  in  brief  the  peculiar  characters  of  these  bodies  of  water  in  oom- 
Earison  especially  with  the  inland  lakes.  On  the  more  extended  trips  into 
iske  Michigan,  which  were  undertaken  with  a  view  to  obtaining^  evidence 
on  the  distribution  of  life  in  the  lake,  the  contrast  between  this  and  an 
inland  lake,  or  even  Lake  St.  Clair,  became  very  apparent.     The  most 
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etrikioff  peonliarity  was  the  entire  absenoe,  in  the  part  of  the  lake  exam- 
ined, of  the  larger  plants.  The  shore  plants  and  rnshes  which  in  Lake 
St.  Olair  formed  several  distinct  zones  (Pieters,  94)  along  the  margin  of 
the  lake,  were  either  entirely  absent  or  present  in  rare  instances.  The 
shallow  part  along  shore,  or  lake  terrace  (Reighard,  94,  p.  13)  is  very 
narrow  at  this  point  and  subject  to  considerable  change  by  the  frequent 
storms;  to  this  is  due  no  doubt  the  absence  of  shore  vegetation,  and  there 
are  out  in  the  lake,  beyond  the  shore  terrace;  no  areas  shallow  enough  to 

Crmit  the  growth  of  such  vegetation.  Not  only  were  the  littoral  zones 
re  of  plants  but  the  bottom  also.  The  fields  of  Chara  which  carpeted 
the  bottom  of  Lake  St.  Olair  so  densely  that  Reighard  (p.  15)  compares 
them  to  a  thrifty  field  of  clover,  were  almost  never  found.  Only  once  in 
the  sheltered  High  Island  harbor  was  there  a  shallow  area  covered  in  this 
way  with  Chara.  Elsewhere  stretches  of  bare  sand  alternated  with 
equally  bare  rocky  bottoms  or  with  areas  of  huge  cobblestones.  The 
stones  brouffht  up  in  the  dredge  were  frequently  covered  with  a  film  of  a 
pale  greenish  tinge,  which  under  the  microscope  appeared  to  be  made  up 
of  myriads  of  minute  unioellular  algsB.  Rarely  one  found  a  few  threads 
of  Cladophora  or  other  filamentous  alga,  but  aside  from  these  insignifi- 
cant exceptions  no  fixed  plants.  The  rich  variety  of  forms,  worms,  crus- 
taceans, moUusks  and  insect  larva),  dredged  from  the  Chara  beds  of  Lake 
St.  Olair,  were  entirely  lacking.  In  their  place  the  dredge  yielded  in 
many  regions  a  considerable  number  of  specimens,  belonging,  however, 
only  to  a  few  genera.  The  Mysts  and  Pontoporeia,  though  token  from 
near  the  bottom  undoubtedly  obtain  their  food  mostly  from  the  water  and 
are  not  properly  bottom  feeaing  forms.  The  Lamellibranchs  are  depend- 
ent upon  the  same  source  of  food  supply ;  but  the  Gastropods  and  a  few 
species  of  insect  larvee,  almost  entire  Ohironomids,  are  true  bottom  forms. 
They  live  either  on  the  microscopic  plants  or  on  decaying  matter  which 
has  fallen  from  the  superjacent  water.  Wherever  fixed  plants  were  found 
there  was  no  dearth  of  life.  The  Chara  beds  found  at  Hish  Island 
harbor  were  as  rich  in  life  as  those  of  Lake  St.  Olair.  Mr.  Walker  men- 
tions in  his  report  (Appendix  V),  the  extraordinary  number  of  species  of 
moUusks  obtained  there  from  a  single  haul  of  the  trawl. 

It  should  be  mentioned  here  that  the  Chara  beds  do  not  in  themselves 
afford  nourishment  directly  to  any  fish,  or  so  far  as  I  can  find  to  any 
abundant  animal;  and  hence  their  absence  does  not  directly  reduce  the 
food  supply.  Indirectly,  it  affects  the  conditions  very  materially ;  for  the 
beds  afford  shelter  to  myriads  of  small  bottom  forms<  crustaceans,  insect 
larvae,  and  worms,  which  find  food  in  the  microscopic  plants  growing 
among  them.  Hence  they  are  breeding  beds  for  fish  food  and  furnish  the 
best  of  conditions  for  the  development  of  bottom  feeding  fish.  Lake 
Michigan  does  not  furnish  in  this  region  a  sufficient  variety  of  bottom 
food  for  many  species  of  bottom  fish.  The  few  forms  which  are  found 
are  all  included  in  the  menu  of  the  whitefish ;  they  seem,  however,  so  far 
as  our  observation  went,  to  be  widely  distributed  and  to  be  present  each 
in  considerable  numbers. 

Some  of  the  physical  characteristics  of  the  lake,  though  less  striking  at 
first,  are  equally  importont.  That  part  of  the  lake  which  lies  above  the 
ten  fathom  line  (18.3  meters)  forms  but  a  very  narrow  border  on  the  map; 
yet  this  is  more  than  three  times  the  greatest  depth  observed  in  Lake  St. 
Olair.  The  extreme  depth  reached  in  our  work  was  130  meters,  which  is 
just  the  average  for  the  entire  lake,  and  not  quite  two-thirds  of  the 
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extreme  depth.  The  oonsiderable  depth  of  most  of  the  lakes  involvee 
very  different  oonditions  of  life  in  the  greater  part  of  the  waters  from 
those  whioh  exist  in  a  shallow  lake.  Perhaps  the  most  important  is 
temperature.  On  different  days  the  snrface  temperature  (^)  of  the  lake 
varied  from  16.7**  to  19.4^0.  (62°  to  67°  F.)-  The  bottom  temperature 
was  always  less  than  the  top  and  in  twenty  to  twenty -five  meters  was  only 
10°  to  6.4°  C.  (50°  to  43.6°  F.)  while  at  the  deepest  stations  (112  and  130 
m.)  the  thermometer  registered  only  4.2°  0.  (39.5°  F.)  on  the  bottom. 
In  general  it  appears  that  near  the  surface  the  fall  in  temperature  is  more 
rapid  for' the  same  amount  of  descent  than  near  the  bottom;  there  were 
however,  ourious  variations  in  bottom  temperature  at  about  the  same 
depth,  e.  g.  14.4°  C.  at  22  meters,  Station  xxi,  and  6.4°  C.  at  24  m,, 
Station  ii,  whioh  show  wide  departure  from  the  general  prinoiple  of  equal 
temperature  at  equal  depths,  owing  perhaps  to  looal  oonditions.  Our 
observations  are  not  extended  enough  to  throw  light  upon  special  oases. 
The  whole  of  the  lake  in  this  resion  below  the  limit  of  25  m.  from  the 
surface  has  a  temperature  of  7.5  C.  (45.5°  F.),  or  less,  which  is  about 
11°  0.  (20°  F.^  lower  than  the  surface  temperature,  while  the  water  below 
110  to  ISO  m.  Qoes  not  rise  above  4°  0.  (39.2°  F.),  whioh  is  the  temper- 
ature of  maximum  density  for  fresh  water.  Here  temperature  oonditions 
are  probably  uniform  the  year  through,  while  at  the  surface  they  are  sub- 
ject to  the  greatest  fluctuations. 

In  the  next  place  the  amount  of  light  decreases  rapidly  with  the  depth, 
and  yet  not  so  rapidly  here  as  in  oidinary  lakes  Since  the  amount  of 
inflow,  is  small  in  proportion  to  the  total  volume  of  the  lake,  and  sinoe  the 
shallow  area  where  the  water  can  become  roily  in  time  of  storm  is  very 
limited,  the  water  contains  extremely  little  inorganic  matter  in  suspen- 
sion, and  hence  the  northern  lakes  are  noted  for  their  transparency.  In 
the  Charlevoix  region  the  water  is  beautifully  dear  and  allows  objects  to 
be  discerned  at  considerable  depths.  We  made  no  tests  to  determine  the 
relative,  transparency  of  the  water,  but  its  evident  superiority  in  this 
respect  compensates  for  the  great  depth  to  a  larse  extent  by  permitting 
the  passage  of  a  much  larger  amount  of  light,  and  nence  the  development 
of  plant  life  in  deeper  strata  of  the  water.  Again,  the  disturbance  in  time 
of  storm  does  not  extend  very  far  from  the  surface.  The  ten  fathom  line 
lies  far  below  wave  action  and  thus  the  greater  portion  of  the  water  is 
undisturbed  by  storms. 

Furthermore,  the  pressure  increases  with  the  depth.  At  about  10  m. 
the  pressure  is  twice  that  at  the  surface  (one  atmosphere,  15  lb.  sq.  in. ) ;  at 
103  m.,  all  forms  are  subjected  to  a  pressure  of  11  atmospheres.  Tet  the 
animals  brought  up  from  this  depth  seemed  to  suffer  no  inconvenience  by 
their  rapid  transit  from  a  pressure  of  165  lbs.  to  the  square  inch  to  one  of 
only  15  lbs.  to  the  square  inch. 

Finally,  the  lake  is  free  from  such  currents  as  exist  in  Lake  St.  Clair. 
The  slow  movements  of  the  water  in  definite  directions  are  not  at  all  com- 
parable with  the  stream  of  a  river,  and  the  limited  inflow  and  outflow, 
already  discussed  in  this  report,  serve  to  maintain  the  lake  in  a  condition 
of  stable  equilibrium. 

The  factors  just  discussed  are  of  the  greatest  importance  in  determining 
the  character  of  the  food  supply  in  the  lake,  as  well  as  its  distribution, 
fiut  it  should  first  be  noted  that  the  question  of  food  supply  here  is  totally 

iBoe  taUa  of  plankton  h«nU  on  ptcos  82  to  85. 
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unlike  similar  queBtiona  in  agrionlture  and  the  difference  is  f  andamental 
in  its  obaraoter.  The  land  animals  whioh  famish  the  large  part  of  man's 
food  supply  are  herbivorous.  Their  supply  of  food  is  drawn  from  the 
great  group  of  grasses,  grains  and  forage  plants,  whioh  growing  before 
our  eyes,  derive  nourishment  from  the  inorganic  materials  in  earth,  air 
and  water.  There  intervenes  but  a  single  step  from  the  inorganic  to  the 
organic  and  the  chain  of  biological  relations  is  short  and  simple  in  the 
main.  It  is  not  only  capable  of  immediate  observation,  but  it  has  also 
been  in  all  its  details  the  subject  of  long  continued  and  careful  study  in 
numerous  experiment  stations  of  the  country.  The  preparation  and  the 
enrichment  of  the  soil,  ihe  development  of  the  seed,  the  growth  of  the 
plant,  the  diseases  which  threaten  it,  the  enemies  which  attack  or  crowd 
it  out,  its  protection  and  improvement  have  been  for  many  vears  the  care 
of  trained  minds  on  experimental  fields  and  in  well  equipped  laboratories. 
How  different  the  case  for  the  fish  culturist  I  In  many  instances  he  does 
not  even  know  the  immediate  food  of  the  species  in  question.  Observa- 
tions on  its  habits  and  life  history  are  all  too  scanty  and  experimentation 
limited  and  uncontrolled. 

The  series  of  biological  relations  are  also  widely  different  from  those  on 
the  land.  In  fresh  water  there  are  few  large  plants;  in  the  Great  Lakes  a 
still  scantier  amount.  Among  all  the  food  fish  there  are  none  that  depend  on 
these  plants  for  food  supply ;  they  are  purely  carnivorous.  One  of  the  most 
fundamental  questions  for  the  lish  culturist  is  then  clearly  the  source  of 
food  supply  in  the  Great  Lakes  and  the  steps  in  the  process  of  its  trans* 
formation  into  fish  flesh.  Directly  connected  with  this  are  the  questions 
of  its  amount  and  distribution  since  fish  culture  is  evidently  depedent  for 
success  and  development  upon  these  factors.  Unless  the  primitive  food 
supply  be  abundant  at  the  present  time,  all  efforts  to  increase  the  number 
of  fish  will  fail  of  ultimate  success;  unless  the  food  of  the  fry  is  found  in 
suflScient  quantities  in  that  locality  where  the  fry  are  planted,  the  maxi- 
mum number  can  never  reach  the  adult  condition;  and  finally  the  possible 
increase  in  the  fish  supply  is  limited  by  the  amount  and  distribution  of 
the  food  in  so  far  as  those  factors  are  themselves  beyond  the  control  of 
the  fish  culturist. 

The  limited  infiow  of  Lake  Michigan  renders  the  amount  of  food  sup- 
plied to  its  waters  from  this  source  comparatively  insignificant  and,  more- 
over, it  is  almost  entirely  inorganic  matter  which  is  received  in  this  way. 
The  limited  shore  areas  and  general  lack  of  shore  plants  make  the  shore 
washings  an  equally  unimportant  source  of  food  supply,  although  from  it 
as  from  the  preceding  source  would  be  received  a  certain  amount  of 
inorganic  material  in  solution  and  in  suspension.  The  occasional  fields  of 
Chara  and  other  bottom  algsB  add  only  a  limited  amount  of  food,  but  the 
scanty  development  of  this  bottom  flora,  already  commented  upon,  pre- 
cludes the  possibility  of  considering  it  more  than  a  secondary  source  of 
food  supply. 

From  the  atmosphere  is  leached  out  by  every  rain  much  valuable  inor- 
ganic  matter,  and  the  winds  bring  from  time  to  time  insects,  both 
singly  and  in  swarms,  which  fall  a  ready  prey  to  the  fish  of  the  water. 
But  even  this  is  a  secondary  and  incidental  source;  the  biological  rela- 
tions of  the  life  in  the  water  are  not  seriously  affected  by  this  addition. 
No  sufficient  source  of  primitive  organic  food  material  can  be  found 
external  to  the  lake;  it  must  be  sought  toi/Am  the  water  itself.  It  must 
also  be  capable  of  forming  the  inorganic  material  into  living  matter,  and 
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fiince  we  have  already  seen  that  of  the  green  plants  which  possess  this 
power,  the  larger  fixed  loms  are  laoking  or  present  in  entirely  insuffi- 
cient quantities,  it  is  dear  that  the  source  whatever  it  may  be  must  escape 
notice  by  virtue  of  the  minute  size  of  its  individual  elements,  since  the 
abundance  of  the  material  as  a  whole  must  necessarily  be  presupposed. 

If  one  draws  through  the  water  a  net  of  finest  gauze  and  collects  its 
gleanings  into  a  email  glass,  there  will  be  seen  a  myriad  of  minute  forms 
almost  or  quite  invisible  to  the  eye.  The  mass  of  material  obtained 
•depends  not  only  upon  the  length  of  the  haul  and  size  of  the  net,  but 
upon  numerous  other  conditions  as  well.  Under  no  probable  circum- 
'Stances,  however,  will  the  net  fail  to  collect  a  certain  amount  of  material 
which  the  microscope  shows  to  be  composed  of  living  organisms  of  varied 
character.  Among  these  are  both  plants  and  animals,  the  latter  so  insig- 
nificant that  their  own  motion  does  not  suffice  to  carry  them  over  any 
considerable  distance,  and  hence  both  plants  and  animals  are  dependent 
upon  waves,  currents  and  winds  for  their  wide  distribution.  Their  entire 
existence  is  passed  floating  freely  in  the  water  and  both  plants  and 
4mimals  possess  characters  of  form  or  structure  fitting  them  for  maintain- 
ing their  position.  Very  many  are  provided  with  long  processes,  enab- 
ling them  to  present  greater  surface  to  the  water;  others  have  oil  drops 
reducing  their  specific  gravity.  This  mass  of  living  forms  is  known  as  the 
plankton^  and  it  plays  such  an  important  part  in  the  economy  of  the  water 
that  the  relations  may  briefly  be  outlined  here.  One  may  justly  call  it 
the  primUive  food  9upply  ot  the  water,  and  as  such  it  is  of  course  the 
origin  of  fish  food. 

The  smallest  forms  in  the  plankton  are  the  •  one-celled  plants  and 
animals,  and  the  first  are  really  the  actual^  source  of  the  food  supply. 
They  fioat,  as  it  were,  in  a  sort  of  broth,  or  nutritive  fiuid,  the  water  con- 
taining in  solution  those  simple  inorganic  substances  which  they  are 
enabled  bv  the  possession  of  green  matter  (chlorophyll  or  some  related 
substance)  and  in  the  presence  of  light  to  transform  into  livinff  proto- 

Slasm.  The  well  known  principle  that  rapidity  of  chemical  action 
epends  upon  the  proportion  of  surface  to  volume,  was  long  ago  used  by 
Leuckart  to  explain  the  extraordinary  growth  of  these  unicellular  plants. t 
In  them  the  proportion  of  surface  to  volume  is  far  greater  than  in  any 
larger  forms ;  the  production  of  protoplasm,  that  is  srowth,  soes  on  with 
extreme  rapidity  and  the  simple  process  of  reproduction  oy  division 
which  characterizes  them,  results  in  the  production  of  many  generations 
within  a  limited  period  of  time.  These  unicellular  plants  are  the  food 
not  only  of  the  unicellular  animals,  but  also  of  some  of  the  higher  forins, 
and  it  is  on  their  extraordinary  power  of  multiplication  that  the  entire 
economy  of  the  water  depends  in  last  analysis. 

*Th«re  is  a  large  irroap  of  doobtfnl  forms,  freqaently  classed  as  animals  amons  ths  flageUata  proto- 
Boass ;  they  contain  cbloropbyll,  or  some  allied  sabetance,  and  by  Tirtne  of  this  are  aoabled  to  make  use 
of  inorganic  food  matmlal  like  tbe  green  plants.  These  f orms,  which  are  abundantly  represented  in  the 
plankton,  are  classed  by  other  authorities  as  plants.  If  the  latter  classification  be  aooeptad,  the  etate- 
m«nt  made  aboTC  is  exactly  true ;  if,  howcTer,  theee  forms  ate  regarded  as  animals,  there  most  be  a  minor 
exception  recorded  against  the  statement  that  the  limple  plants  are  tbe  only  aotnal  sooroe  of  tbe  fbod 
•Dpply.  This  is  a  matter  both  nndedded  and  secondary  at  most  and  needs  no  farther  explanation  here; 
it  Is  mentioned  only  to  avoid  danger  of  misnnderet ending  the  statements  made  in  the  text.  In  any  evant 
the  pHmitive  source  of  food  supply  is  found  exclusiTely  within  the  unicellular  forms  of  the  plankton. 

T  Zacbarias  (05,  p.  106)  calls  attention  to  the  growth  of  these  algae  as  more  rapid  than  that  of  the 
higher  plants,  inch  as  rye,  and  finds  in  this  evidence  that  **  the  living  organic  snbatanoe  of  which  the  con- 
tents of  the  Jf Wonto  threads  are  made  must  be  much  more  easily  formed  anew  than  that  of  thery«." 
This  is  evidently  a  false  condoeion;  tbe  rapidity  of  growth  is  not  dae  to  any  theoretical  ease  of  formation 
of  the  substance  in  question,  but  is  clearly  traceable  1o  the  greaier  prcparHon  <tf  kurfan  to  volume,  and 
hence  greater  possibility  of  chemical  activity,  and  secondly  to  the  total  tmmerHcn  of  the  growing  body  in 
the  nutritive  fiuid  In  toe  higher  plants  it  is  also  true  that  a  considerable  amount  of  energy  moat  be 
devoted  to  the  differentiation  of  organs  for  supplying  all  parts  equally  with  nouiiehmeot.  In  tEa  aimiilflr 
■  algiB,  MeUmia  in  the  case  cited  abcve^  all  parts  are  aUke  active  and  growing. 
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In  the  plankton  are  contained,  however,  in  addition  to  the  unicellalar 
plants  and  aQinaals  already  mentioned,  the  Sotifera  and  many  Orastaoea. 
Other  forma  seemed  to  be  either  rare  or  entirely  wanting  in  the  plankton 
taken  at  Oharlevoix,  bat  a  more  exact  enumeration  of  the  speoies 
enoonntered  in  this  region  may  be  found  in  the  introdaotion  and  in  the 
appendices  to  this  report.  These  fonr  elements  together  constitute  the 
food  supply  of  the  lake.  The  unicellular  plants,  or  Protophyta,  are 
dependent  upon  inorganic  nourishment;  the  Protozoa  subsist  upon  these 
plants  and  both  form  the  food  of  the  Sotifera,  while  the  Orustacea  feed 
upon  anything  which  falls  in  their  way.  The  last  group  forma  the  pre- 
dominating element  in  the  plankton,  constituting  in  almost  all  instances 
the  greater  portion  of  any  haul,  and  they  are  the  immediate  source  of 
food  for  the  lake  fish.  The  fry  depend  direcUy  upon  the  Orustacea  of 
the  plankton  and  rarely  also  the  adult  draws  its  nourishment  from  the 
same  source,  as  in  the  case  of  the  lake  herring.  More  frequently  it  is 
through  the  medium  of  some  larger  form  or  forms.  Thus  the  lake  trout 
is  piscivorous  and  feeds  upon  the  herring  and  smaller  forms.  Of  the 
whitefish  food,  already  discussed  and  described,  each  species  is  dependent 
entirely  upon  the  plankton,  living  or  dead  and  sunk  to  the  bottom,  except 
the  univalves,  which  also  draw  a  portion  of  their  nourishment  from  the 
fixed  microscopic  plants  of  the  bottom.  Seighard  has  given  (p.  24)  a 
table  showing  the  interdependence  of  the  various  forms  of  life  in  a  fresh 
water  lake;  it  includes  shore  and  bottom  forms  as  well  as  the  plankton. 

It  was  apparent  soon  after  the  work  of  Charlevoix  began  that  in  general 
the  plankton  did  not  contain  as  many  species  as  in  Lake  St.Oiair,  but  the 
total  mass  per  volume  of  water  proved  considerably  greater.  This  was  due 
to  the  greater  number  of  individuals  of  a  species  present.  Especially  strik- 
ing was  this  in  the  case  of  the  small  Orustacea,  for  often  a  bottom  tow  made 
in  Sound  Lake  was  so  thick  as  to  deserve  the  name  of  "'crustacean  soup,  '^ 
and  yet  it  consisted  almost  entirely  of  a  single  species  of  Oopepod.  The 
oatch  recalled  hauls  taken  in  the  ocean  in  respect  to  total  amount  of  mate* 
rial,  but  was  far  from  possessing  the  rich  variety  of  forms  characteristic  of 
maripe  tows.    Not  only  did  none  of  the  hauls  from  Bound  Lake  show  the 

Sreat  number  of  species  recorded  in  occasional  tows  on  Lake  St.  Clair, 
nt  the  average  haul  was  decidedly  inferior  in  this  respect  to  the  average 
haul  from  the  latter  place.  In  spite  of  this  it  was  regularly  true  that  the 
total  amount  of  plankton  in  the  average  haul  from  Sound  Lake  was  consid- 
erably greater  than  the  total  amount  obtained  in  average  hauls  from  Lake 
St.  Olair.  The  same  feature  became  apparent  during  work  in  Pine  Like 
and  Lake  Michigan  at  a  later  date;  the  plankton  in  these  lakes  contains 
only  a  limited  number  of  species  present  in  a  large  number  of  individuals. 

QUANTITATIVIS    PLANKTON  WOBK. 

Since  the  plankton  plays  such  a  fundamental  part  in  the  life  of  the 
water,  in  being  the  primitive  food  Supply,  some  guide  to  the  fertility  of 
the  lake  will  be  given  by  ascertaining  as  exactly  as  possible  its  amount 
and  its  distribution,  both  vertically  into  zones  and  horizontally  into  areas 
if  such  exist.  The  determination  of  fluctuations  in  amount  and  quality 
with  weather  and  seasons  ii|  of  equal  importance;  but  our  observatiooi 
extended  over  too  limited  a  period  to  permit  of  obtaining  evidence  on 
these  points.  The  work  of  the  summer  throws  some  light  on  the  qaes- 
tions  of  amount  and  distribution  in  the  Oharlevoix  region,  important  not 
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only  in  tfaemBelves,  but  for  comparison  with  the  data  derived  from  similar 
experiments  in  Lake  St.  Clair  during  the  previous  year.  Our  experi- 
ments on  these  points  were  made  in  the  oourse  of  the  last  two  weeks  of 
August,  those  of  Reighard  in  Lake  St.  Clair  during  the  second  week  of 
September.  They  are  probdbly  sufficiently  identical  in  time  that  direct 
comparisons  may  be  drawn  between  the  figures  without  the  danger  that 
we  are  dealing  with  results  which  represent  conditions  of  different  seasons 
of  the  year.  This  precaution  in  treating  the  results  is  necessary  since 
both  Apstein  and  Zacharias  have  shown  the  existence  in  various  European 
lakes  at  least  of  a  considerable  seasonable  variation,  both  in  the  amount 
and  in  the  quality  of  the  plankton. 

The  apparatus  used  in  these  determinations  was  the  modified  vertical 
net  described  by  Beighard  (p.  26-29)  and  the  process  followed  in  the 
management  of  the  net  and  the  treatment  of  the  material  obtained  was 
almost  identical.  Slight  modifications  introduced  by  the  writer  were  suc- 
cessful enough  to  warrant  mention  in  this  place.  The  plankton  holders 
made  by  cutting  o£F  the  bottom  of  a  short  6  dr.  homeopathic  vial  and 
annealing  the  edges,  as  used  in  1893,  had  some  slight  disadvantaseB. 
Apart  from  the  waste  of  time  and  bottles  in  making  a  supply  of  perfect 
tunes,  it  was  difficult  to  tie  the  gauze  over  the  bottom  so  securely  that  it 
would  not  come  off  under  some  circumstances,  and  the  mouth  of  the 
bottle  was  so  small  as  to  render  it  wearisome  to  change  the  fluids  on 
account  of  the  tardiness  of  the  filtering  in  case  the  enclosed  ma§8  of 

?lankton  was  at  all  large.  In  view  of  these  two  difficulties,  I  had  Whitall, 
'atum  &  Co.  make  some  plankton  tubes  after  my  model.  The  tubes 
were  pieces  of  |  inch  glass  tubing  3  inches  long,  with  a  carefully  con- 
structed flange  at  each  end  which  turned  outwards  about  one-sixteenth 
inch.  It  was  found  that  the  flare  increased  the  filtering  surface  suffi- 
ciently to  aid  greatly  in  the  passage  of  fluids  and  that  the  gauze  could  be 
tied  over  the  end  with  great  security  and  rapidity.  We  had  occasion  to 
preserve  11  orl2cc.  in  a  single  tube,  but  in  spite  of  the  mass  had  no  diffi- 
culty at  all  in  filtering  the  water  out  and  in  getting  various  fluids  through 
the  tube.  The  flange  was  also  of  material  assistance  in  tying  the  second 
gauze  to  close  the  tube;  this  was  frequently  done  when  the  boat  was 
rocking  violently  and  in  no  case  did  we  lose  any  of  the  contents  of  the 
tube.  In  transferring  from  one  fluid  to  another  a  syringe  bulb  with  a  fine 
glass  tube  pipette  was  used  to  force  air  into  the  tube  through  one  gauze 
end  and  thus  render  more  rapid  the  passage  of  the  fluid  through  the  other 
gauze  from  the  tube.  I  feared  at  first  that  in  spite  of  the  No.  20  silk 
ffauze  used  for  covering  the  ends  of  the  tubes  there  might  be  some  small 
loss  of  plankton  on  account  of  the  pressure  which  could  be  exerted  by  the 
bulb,  or  at  least  some  damage  done  to  delicate  forms ;  but  after  experi- 
menting we  could  detect  no  loss  in  the  washings  nor  damage  to  the  most 
delicate  forms  in  the  plankton  and  hence  adopted  this  method  in  all  our 
subsequent  work.  These  two  trivial  modifications  mean  a  saving  in  time 
for  each  tube  of  plankton  put  up  of  at  least  twenty  per  cent,  and  much 
more. where  the  amount  of  plankton  is  exceptionally  larse. 

Between  the  eleventh  and  twenty -ninth  of  August  eight  days  were  spent 
with  the  fishing  tug  ''Minnie  Warren"  in  making  stations  at  various 
points  in  the  Charlevoix  region.  In  all  twenty-six  stations  were  made, 
two  in  Bound  Lake,  six  in  Pine  Lake,  and  ^ghteen  in  Lake  Michigan. 
The  stations,  which  are  indicated  in  oider  by  Boman  numerals  on  the  map 
of  the  region  appended  to  this  report,   were  made  chiefly .  on  fishing 
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gronods  of  past  or  piesest  value,  and  in  the  selection  of  these  we  had  the 
assistanoe  of  Capt.  John  O'Neil  of  the  '^Minnie  Warren,*'  an  old  and  suo- 
cessfnl  fisherman  of  Charlevoix.  In  addition  to  the. stations  on  fishing* 
grounds  some  few  were  made  in  adjacent  waters,  either  very  shallow  or 
very  deep,  in  order  to  obtain  material  for  the  comparison  of  the  various 
places.  It  is  thought  that  these  stations  represent  very  fairly  the  differ- 
ent conditions  which  prevail  in  this  region  and  afford  then  some  idea  of 
its  character  as  a  whole. 

At  each  station  the  depth  of  the  water  and  temperature  of  the  water  at 
bottom  as  well  as  at  the  surface  and  of  the  air  were  first  taken  with  the 
sounding  machine  and  thermometers  lent  by  the  United  States  Fish  Com- 
mission. The  condition  of  surface,  of  sky  and  weather  were  also  noted  and 
the  exact  position  and  character  of  the  place  recorded.  A  series  of  hauls 
with  the  vertical  net  was  made  at  2,  6,  10,  26,  60, 100  meters  and  bottom,  the 
length  of  the  series  depending  each  time  on  the  depth  of  the  water.  The 
contents  of  the  net  at  each  haul  were  preserved  in  a  plankton  tube  of  the 
character  already  described  and  provided  with  a  label  bearing  tjie  number 
of  the  station  and  haul.  Further  details  of  the  process  may  be  found  in 
Professor  Beighard's  report  (p.  27,  28).  In  this  way  a  total  of  one  hun- 
dred tubes  of  plankton  were  obtained. 

In  the  table  of  plankton  hauls  (p.  32-4)  it  will  be  noticed  that  the  depth 
of  the  water  and  the  depth  of  the  haul  do  not  bear  any  constant  relation  to 
each  other.  This  is  due  to  the  different  methods  employed  in  obtaining 
each.  The  depth  of  the  water  was  recorded  by  the  sounding  machine,  as 
already  described,  while  the  depth  of  the  haul  was  measured  on  the  rope 
of  the  vertical  net  which  was  marked  off  by  meters  so  that  the  distance 
from  the  upper  ring  of  the  cone  of  the  net  to  the  surface  of  the  water 
oould  be  determined  directly.  In  this  way  the  distance  through  which 
the  net  was  hauled  could  be  measured  without  danger  of  error  from  the 
alight  slant  of  the  net  rope  or  from  inequalities  of  the  bottom.  This 
method  of  obtaining  the  depth  of  the  haul  was  used  for  all  stations  after 
ibe  first  three  (I  to  IIP  inclusive). 

After  the  vertical  hauls  were  finished,  the  anchor  was  lifted  and  two  or 
more  of  the  dredges  as  well  as  bottom  and  top  tow  nets  were  used  to  ascertain 
the  character  of  the  bottom  and  the  quality  of  the  life  in  the  water  at  this 
place.  The  tows  were  examined  by  various  members  of  the  party  after 
the  return  to  the  laboratory  and  the  results  of  the  examination  entered  on 
the  regular  blanks.  This  gave  an  approximate  idea  of  the  composition  of 
the  plankton  from  any  station,  as  well  as  of  the  bottom  fauna  and  flora. 
Various  circumstances  interfered  with  carrying  out  this  plan  in  full  at  all 
stations.  However  dredgings  were  made  in  the  majority  of  cases,  includinflr 
one  at  station  xi  from  a  depth  of  112  m. ,  but  at  the  deepest  station,  130 
m.,  the  dredge  was  not  used. 

For  the  determination  of  the  quantity  I  used  the  tubes  of  plankton 
collected  at  the  various  stations  and  preserved  as  described  above.  The 
contents  of  each  were  carefully  transferred  to  a  glass  cylinder  or  measur- 
ing tube  graduated  to  tenths  of  a  cubic  centimeter  and  were  allowed  to 
settle  exactly  twenty-four  hours.  The  volume  was  then  taken  and- 
recorded.  This  volume  is  only  an  approximation  of  the  amount  of  the 
plankton  since  the  latter  is  very  light  and  will  settle  for  days  if  left 
undisturbed.  It  will  naturally  settle  more  quickly  if  shaken  occasionally, 
and  the  desree  of  concentration  it  reaches  depends  very  clearly  on  the 
character  of  the  material  in  this  particular  plankton  haul.    Finally  the  mass 
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obtaioed  depends  to  some  extent  upon  the  diameter  of  the  measuring 
tube  in  whioh  the  settling  is  done,  as  I  ascertained  in  the  course  of  some 
experiments  on  this  matter.  These  experiments  are  discussed  in  full  in 
another  paper,  and  it  is  sufficient  to  note  here  that  the  volumes  entered 
in  the  table  were  measured  in  the  same  tubes  and  as  exactly  as  possible 
under  the  same  conditions  as  those  recorded  by  Beighard  for  Lake  St. 
Clair.  The  results,  then,  are  directly  comparable  with  those  be  gives 
(p.  29,  30),  and  are  also  an  approximate  measure  of  the  amount  of  plank- 
ton in  these  waters.  The  volumes  obtained  are  entered  in  the  table  of 
plankton  hauls  given  here  (pp.  32-4. ) 

These  volumes  are  relative  to  the  size  of  the  net;  and  as  was  first  shown 
by  Hensen  (87)  and  as  is  explained  also  by  Beighard  (p.  28),  for  general  use 
it  is  necessary  to  apply  a  total  correction  in  order  to  find  the  amount  of 
plankton  under  one  square  meter  of  surface.  In  this  way  are  eliminated 
the  special  features  due  to  the  size  of  the  individual  net  employed  and  the 
filtering  power  of  the  material  used  in  its  construction.  In  the  first  place, 
the  net  opening  has  not  an  area  of  one  square  meter  and  in  the  second 
place  the  resistance  of  the  stuff  forces  some  water  aside,  so  that  the  net  does 
not  filter  the  entire  column  of  water  through  which  it  passes.  The  area  of 
the  net  opening  is  1,237.86  sq.  cm.,  so  the  correction  for  the  area  is  8.08. 
Hensen  has  given  a  table  of  corrections  for  varying  velocities  also,  and 
these  were  used  by  Beighard,  though  the  uncertainty  of  the  method  by 
which  they  were  calculated  was  discussed  in  an  appendix  (p.  67)  to  his 
report.  In  some  cases  Beighard  was  forced  to  adopt  a  correction  for  an 
average  velocity  since  that  for  the  observed  velocity  was  such  as  to  make 
the  result  an  absurdity.  Similar  cases  occurred  in  my  own  calculations  as 
for  instance  at  station  IV,  where  the  amount  of  plankton  per  cubic  meter  of 
water  was  more  for  the  entire  depth  than  any  station  furnished  in  the 
surface  statum,  and  as  will  be  shown  later,  this  stratum  contains  always 
more  than  any  other  of  similar  thickness.  I,  therefore,  calculated  the 
amounts  on  the  basis  both  of  the  observed  velocity  and  of  the  average 
velocity,  and  plotted  the  results  in  a  manner  to  be  explained  later,  it 
was  at  once  evident  on  the  examination  of  the  plot  that  the  lines  were 
practically  coincident  except  in  a  few  cases,  and  in  half  of  these  the 
results  based  upon  observed  velocity  were  evidently  false.  I  therefore 
decided  to  use  a  correction  of  18. 10  based  upon  an  average  velocity  of 
0.61  m.  per  second  and  a  net  opening  of  -^^-g  sq.  m.  Ana  the  amounts 
under  each  square  meter  of  surface  as  given  in  the  table  are  obtained  by 
multiplying  the  volume  of  plankton  taken  by  this  average  correction  of 
18.10.  The  results  in  the  corresponding  column  of  Beigbard's  table  were 
obtained  by  using  the  actual  correction  according  to  Hensen 's  method  save 
in  the  few  instances  noted.  My  adoption  of  an  average  correction  was 
influenced  not  only  by  the  facts  abo^e  but  also  by  some  other  considera- 
tions. In  the  first  place  a  physicist,  who  at  my  request  made  a  very  care- 
ful examination  of  Hensen *s  method  of  approximations,  gave  it  as  his 
opinion  that  the  physical  principles  involved  would  not  hold  good  for 
velocities  at  either  extreme,  if  indeed  they  were  correct  for  mean  veloci- 
ties. In  the  next  place,  it  is  difficult  to  observe  the  exact  time  of  a  haul 
and  the  error  in  observation,  which  is  of  course  increased  by  movements 
of  the  boat  or  by  irregularities  of  the  surface  of  the  water,  is  proportion- 
ally very  much  greater  for  the  shallower  strata.  Finally  in  comparing 
results  of  Beighard,  and  myself,  it  will  be  possible  to  see  whether  the 
the  deductions  made  hold  good  under  both  circumstances,  that  is  are  really 
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general  prinoiplea,  or  whether  they  are  modified  in  any  way  by  the  method 
of  oalculation  employed. 

The  volume  per  cubic  meter  of  wafer  as  given  in  the  table  is  obtained 
by  dividing  the  volume  under  one  square  meter  of  surface  by  the  depth 
of  haul.  Other  details  of  the  table  are  self  explanatory.  The  hauls  at 
stations  I  to  IV  inclusive  were  made  on  the  first  day  and  were  somewhat 
experimental;  they  differ  from  the  others  in  method  of  handling  and  pre- 
serving, and  have  not  the  same  series  of  strata  in  depth;  they  are 
hence  discarded  in  the  study  of  strata.  The  hauls  at  XIY*  were  inter- 
rupted by  a  terrific  squall  and  hence  this  is  also  omitted  in  the  same  con- 
nection. 

A  brief  consideration  of  the  question  will  show  that  the  errors  in  the 
method  employed  are  all  in  one  direction  and  tend  constantly  to  reduce 
the  real  amount,  to  make  the  final  result  lees  than  the  quantity  actually 
present  in  the  water.  Although  carefully  guarded  against,  the  loss  of  mi- 
nute quantities  by  accident  or  in  the  course  of  the  numerous  manipulations 
undoubtedly  does  take  place.  Pauses  however  slight,  or  unequal  velocities 
in  movement  during  the  raising  of  the  net,  failure  of  the  gauze  to  filter  as 
rapidly  as  usual  owing  to  clogging  or  to  some  other  cause,  reduce  the 
amount  of  water  filtered  by  the  net  and  hence  also  the  amount  of  plankton 
obtained  below  that  actually  present  in  the  column.  Finally  some  forms, 
good  swimmers,  will  escape  the  net  as  it  is  hauled  up;  this  error  is  evi- 
dently less  with  our  net,  having  an  opening  of  1,238  sq.  cm.  in  area  than 
with  the  nets  used  in  European  lakes  by  Zacharias  and  Apstein  in  which 
the  area  of  the  opening  did  not  exceed  64  to  100  sq.  cm. 

This  method  does  not,  then,  give  absolute  exactitude,  nor  can  I  see  why 
that  would  be  more  desirable  if  possible.  The  variations  in  the  amount 
of  plankton  present  are  greater  far  than  the  errors  of  the  method ,  as 
already  illustrated,  and  the  approximation  obtained  by  this  method  is  suf- 
ficiently near  for  practical  purposes.  Certainly  it  is  true  that,  since  all 
errors  tend  only  to  reduce  the  actual  amount,  the  volume  of  plankton 
present  is  not  less  than  the  figures  given  in  the  table.  A  single  exception 
must  be  made  in  those  cases  when  foreign  matter  is  accidentally  included 
in  the  net  but  these  are  easily  detected  by  microscopic  examination  of  the 


mass. 


From  Lake  Michigan  in  the  Charlevoix  region  eighteen  bottom  hauls 
show  the  following  results  in  total  amount  of  plankton  obtained: 
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*  Stationo  will  be  denoted  hereafter  by  a  Roman  nnmeral  only. 
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In  Round  and  Pine  lakes,  which  have  immediate  and  free  connection 
with  Lake  Michigan  at  Charlevoix,  the  amounts  obtained  in  nine  bottom 
hauls  were  as  follows: 


Namber  of  Station .-. 

V. 
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,VII. 
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XXIV. 
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At. 
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n9  ^mm^Mm                                                                        1 
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8.96 
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8.97 

oi  water .__..........._..._...  ( 

Twenty-seven  bottom  hauls  were  made  in  Lake  St  Olair  in  1893,  two  at 
each  station  except  the  first,  with  the  following  results  (Beighard  94,  P*  31): 
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The  total  average  for  all  Lake  Michigan  stations  is  3.69  cc.  of  plankton 
per  cubic  meter  of  water.  In  Lake  St.  Olair  the  total  average  was  8.03  cc. 
per  cubic  meter  of  water.  But  the  stations  in  Lake  St  Clair  varied  in 
depth  from  1.5  to  6.6  meters,  while  Lake  Michigan  hauls  extended  from  4 
to  130  m.,  so  that  the  comparison  should  be  made  with  corresponding  hauls 
of  the  latter  only,  and  these  have  an  average  of  6.39  ca  or  more  than  double 
the  amount  of  the  St.  Clair  hauls.  The  tabulation  of  results  (PI.  I  and 
in)  afford  a  graphic  presentation  of  these  relations.  Lake  St.  Olair 
contains  only  half  as  much  plankton  per  cubic  meter  of  water  as  is  taken 
from  water  of  equal  depth  in  Lake  Michigan  at  Charlevoix. 

Beighard  records  (p.  87)  the  average  of  four  bottom  hauls  made  in  Lake 
Erie  in  1893,  as  8.98  cc.  per  cubic  meter  of  water.  If  compared  with  the 
hauls  of  corresponding  depth  in  Lake  Michigan  they  are  evidently  richer, 
and  that  by  forty  per  cent.  Beighard  notes,  however,  the  x)eculiar  location 
and  richness  of  the  two  stations  at  which  the  four  hauls  were  made  and 
mentions  a  third  station  with  a  different  location  and  a  much  smaller  vol- 
ume of  plankton.  Including  this  haul  also,  thjB  average  of  all  'the  Lake 
Erie  stations  is  7.41  cc.  of  plankton  per  cubic  meter  of  water,  which  is 
nearly  one-sixth  more  than  the  average^of  stations  of  equal  depth  on  Lake 
Michigan  at  Charlevoix.  The  number  of  observations  is  too  small  to  per- 
mit of  a  positive  statement,  but  it  seems  probable  that  there  is  somewhat 
more  plankton  per  cubic  meter  of  water  in  the  western  end  of  Lake  Erie 
than  in  water  of  equal  depth  in  Lake  Michigan  near  Charlevoix. 

In  comparison  with  the  volumes  for  European  lakes,  given  by  Apstein 
I,  Lake  Michigan  in  the  Charlevoix  region  is  decidedly  "  plankton  poor." 
'hus,  in  September,  Great  PlOner  See,  which  is  a  typical  "plankton  poor*' 
lake,  contains,  for  a  depth  of  40  meters,  5  cc,  of  plankton  per  cubic  meter 
of  water.  In  Lake  Michigan,  two  hauls  of  almost  the  same  depth,  XX  and 
XXII,  averaged  only  2.65  cc-.  of  plankton  per  cubic  meter  of  water,  or  about 
one-half  as  much.  And  yet  this  small  amount  which  is  present  constitutes 
in  toto  a  tremendous  mass.  The  estimated  volume  of  Lake  Michigan  is 
about  7,500,000  millions  of  cubic  meters,  and  if  the  average  of  the  lake  con- 
tains an  amount  of  plankton  per  cubic  meter  of  water  equal  only  to  the 
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lowest  amount  for  any  bottom  haul  of  the  Charlevoix  region  (1.23  cc  at 
XVII^),  the  total  mass  of  plankton  in  the  entire  lake  would  equal  more  than 
nine  and  one-third  millions  of  cubic  meters.  This  deepest  haul,  X VII^,  was 
made  at  about  the  average  depth  of  the  lake  and  hence  may  well  be  taken 
as  a  representative  haul  for  the  lake,  especially  since,  as  the  chart  shows 
(PI.  I),  this  haul  does  not  depart  appreciably  from  the  normal  line  of  rela- 
tive volumes — to  be  discussed  later. 

It  is  valuable  to  consider  for  a  moment  what  actual  amount  of  food  is 
contained  in  this  volume  of  plankton.  For  this  purpose  two  masses  of 
plankton,  XIII^  and  XIX^  were  selected  as  average  hauls,  and  XIX'  as  an 
instance  of  a  haul  which  was  evidently  much  polluted  by  foreign  matter. 
The  plankton  was  shaken  up  in  a  limited  quantity  of  alcohol  and  a  certain 

?3rtion  of  the  mixture  removed,  weighed,  air-dried  and  weighed  again, 
he  weight  of  the  same  sample  was  also  taken  when  dried  to  a  constant 
weight  at  100°  C.  and  after  calcining  the  ash  was  weighed.  The  ash  was 
then  digested  in  concentrated  hydrochloric  acid,  washed,  dried  and  weighed 
to  obtain  the  approximate  amount  of  sand  present.*  The  plankton  wnich 
remained  after  the  removal  of  the  small  portion  treated  in  the  maimer  just 
described,  was  measured  by  the  volumetric  method  and  from  this  the  exact 
portion  removed  was  calculated  from  the  original  volume  of  the  plankton. 
These  results  are  expressed  in  the  following  table: 


Namber  of  haul. 


XUI* 
XIX* 
XIXS 


Depth  in 
meten  of — 


25 
85 
86 


I 


88 

86 
83 


Volnme 
in  00. 


1^ 


9.85 

6.65 

11.90 


iJBS 
1.00 
9.61 


47.8 
^4.7 
19.8 


W^ht  in  miUigrems. 


68 

61 
207 


3:S 
ill 


50 
57 


•S 


I 


7.6 
8. 
160. 


H 

-38 


2.8 

8a 

118. 


From  these  data  may  be  obtained  by  simple  calculation  the  following 
table  in  which  figures  are  given  to  the  nearest  whole  number: 


Namber  of 
haul. 

Peroentage  in  air  dried 
■ample  of — 

Weiebt  In  milligrams  for 
entire  hanlof — 

Welclit  In  giama 
of  plankton  onder 
1  eq.  m.  of  aorteoa. 

Organle. 

Entire 
ash. 

Ash,  not 
■and. 

Band. 

Air  dried. 

Aah. 

Sand. 

Air  dried. 

Ailu 

XIII* 

85.7 
86.8 
88.6 

14.8 
18.8 
77.4 

10.7 

9.8 

88.8 

8.6 

8.4 

5U 

HI 

78 

ion 

16 

9 

888 

4.8 
8.5 
588 

8.0001 
1.80M 

19.6118 

0.8806 

XIX* 

0.1689 

XIX6 

15.0773 

A  microscopical  examination  of  XIIF  and  XIX^  shows  that  they  are 
very  nearly  pure  plankton.  We  may  then  from  the  average  of  these  two 
estimate  that  such  plankton  contains  about  3.5  per  cent  of  silicious  mate- 

*  These  prooeaaee  were  wen  kindly  carried  oat  for  me  in  the  ohemieal  labontocy  of  the  UniYeraity  of 
Nebneka,  by  Mr.  B.  S.  Nioholson.  to  whom  my  aincefe  thanks  are  due. 
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rial,  10  per  cent  of  other  eart^  sabstances,  largely  calcareous,  and  86  per 
cent  of  organic  substance.  The  first  element  is  entirely  useless  as  food 
and  the  second  somewhat  so,  but  the  third  consists  almost  wholly  of  nutri- 
tive matter.  From  this  somewhat  rough  calculation  it  may  be  seen  that 
the  plankton  contains  almost  wholly  matter  useful  as  food  and  that  the 
percentage  of  useless  matter  is  very  small. 

Comparing  these  figures  with  those  from  XIX*^  it  appears  that  there  is 
in  the  latter  naul  an  excess  of  50  per  cent  in  sand  and  64  per  cent  in  total 
inorganic  matter.  This  represents  foreign  matter  included  in  that  haul 
and  yet  not  all  since  there  was  also  organic  matter  stirred  up  from  the 
bottom  in  the  haul  and  75  per  cent  is  a  low  estimate  of  the  total  foreign 
substance;  this  would  make  the  actual  volume  about  7.6  cc.  A  more 
detailed  description  of  the  process  and  of  its  value  in  plankton  studies  may 
be  found  in  another  paper  (Ward,  96'). 

Hensen  (87,  p.  34)  has  made  some  determinations  of  the  percentage  of  the 
various  elements  in  oceanic  plankton,  with  the  following  results  for  fresh 
plankton  hauls,  which  were  drained  nearly  dry  and  then  subjected  to 
quantitative  analysis.  These  hauls  were  composed  largely  of  diatoms  and 
contained  also  a  certain  unknown  amount  of  sea  water: 

Organic  matter 42.1        25.5        39.6 

Soluble  salts ^ —     7.3        43.8        17.3 

Insoluble  salts— „ 50.6        30.7        43.1 

The  large  percentage  of  soluble  salts  is  undoubtedly  due,  in  part  at  least, 
to  the  salt  of  the  sea  water,  but  even  after  the  elimination  of  that  factor, 
it  will  be  seen  that  the  lake  plankton  is  very  much  richer  in  organic  mate- 
rial, that  is,  in  actual  food  matter.  Some  analyses  of  single  species  given 
by  Hensen  approach  more  nearly  to  the  results  obtained  for  the  lake 
plankton.  Thus  My8%8,  analyzed  after  drying,  contained  89.6%  of  organic 
and  10.4%  of  inorganic  matter;  for  Salpa  the  percentages  were  85.4  and 
14.6.  and  for  other  species  similar  results  were  obtained.  From  this  it 
appears  that  the  lake  plankton  is  much  more  nearly  pure  food  material 
than  the  marine  plankton,  having  not  far  from  the  same  proportion  of 
organic  matter  that  is  contained  in  the  more  favorable  forms  from  the 
ocean. 

The  total  amount  of  plankton  in  the  lake  may  also  be  estimated  from 
the  average  volume  of  the  two  normal  hauls  XIIP  and  XIXV  Both  hauls 
are  from  a  depth  of  25  m.  and  as  will  be  shown  this  distance  includes  the 
great  bulk  of  the  plankton.  The  small  amount  below  this  limit  will  more 
than  balance  the  deficiency  in  sach  limited  areas  as  are  less  than  25  meters 
in  depth.  Under  1  sq.  m.  of  surface  at  a  depth  of  25  m.  these  hauls  show 
1.5  to  2  g.  of  plankton,  which  amounts  to  16  to  20  kg.  to  the  hectare.  The 
total  area  of  Lake  Michigan  is  about  six  million  hectares  or  six  hundred 
square  myriamdters.  A  weight  of  plankton  equal  to  16  to  20  kg.  to  the 
hectare  becomes  150,000  to  200,000  kg.,  or  160  to  200  metric  tons  to  the 
square  myriameter,  or  for  the  entire  lake  a  mass  of  six  hundred  times  that 

auantity,  making  the  total  weight  of  plankton  in  Lake  Michigan  not  less 
iian  90,000  to  120,000  metric  tons.*  Unless  there  is  a  much  larger  amount 
of  plankton  in  the  Oharlevoix  re^on  than  in  other  parts  of  the  lake,  a  con- 
dition not  at  all  likely,  this  estimate  is  conservative  and  falls  below  the 
true  amount,  since  in  it  was  discarded  all  the  plankton  lying  below  the  25 
meter  line.    It  is  true  that  below  this  limit  there  may  not  be  a  large  quan- 

*  A  metrie  ton  i>  almost  exactly  eqoal  to  the  Knglleh  '*  long  ton.*' 
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tity  to  the  cubic  meter,  yet  the  enormons  area  of  the  lake  and  the  consid- 
erable  depth  below  that  limit  would  make  even  a  small  factor  important  on 
the  whole.  The  table  on  page  60  shows  that  nearly  half  of  this  is  con- 
tained in  the  surface  stratum  of  two  meters  in  thickness;  or,  expressed  in 
terms  of  the  actual  amount,  the  surface  two  meters  of  Lake  Michigan  con- 
tains from  40,000  to  60,000  metric  tons  of  plankton. 

This  calculation  may  be  verified  by  a  second  computation,  made  on  a 
different  basis.  As  shown  above,  Lake  Michigan  is  estimated  to  contain 
about  9,300,000  cubic  meters  of  plankton.  From  the  table  given  on  page 
38,  it  appears  that  1  cc  of  plankton  weighs  about  .011  to  .012  g.,  or  1  cubic 
meter  would  weigh  11  to  12  kg.  The  total  mass  of  plankton  in  the  lake, 
9,300,000  cu.  m.,  would  on  this  basis  weigh  from  102,300,000  to  118,600,000 
kg.  or  102,300  to  118,600  metric  tons.  Tne  close  agreement  in  the  results 
reached  by  this  and  the  preceding  method  is  evidence  of  the  correctness 
of  the  approximation. 

From  these  data  it  is  easy  to  estimate  the  amount  of  plankton  found 
under  each  acre  of  surface.  Thus,  15  to  20  kg.  to  the  hectare  would  equal 
12  to  16  lb.  per  acre  of  surface.  In  comparing  this  with  the  production  of 
the  land  it  is  necessary  to  consider  the  very  high  proportion  of  organic 
matter  present  here.  Hensen  (87,  p.  96)  has  made  a  similar  calculation  for 
the  ocean  on  the  basis  of  the  sum  total  of  iilcrement  in  the  plankton  from 
haul  to  haul;  thus  in  a  dozen  periods  having  a  total  length  of  228  days,  the 
sum  of  all  the  increments  in  the  plankton  was  4,162  com. ;  an  average  of  18 
ccm.  per  day,  which  in  the  course  of  the  year  would  equal  6,570  ccm.,  and 
on  the  basis  of  analysis  would  contain  16-17  g.  of  organic  material.  The 
destruction  of  food  matter  by  the  Oopepoda  he  had  previously  calculated 
at  133  g.  yearly;  h^^nce  the  total  yearly  production  must  be  at  least  160  g. 
per  square  meter  of  surface.  The  estimated  production  of  a  similar  area 
in  grain  would  be  180  g.  of  dry  organic  matter,  so  that  the  water  is  little 
if  any  inferior  and  the  consideration  of  other  factors  may  easily  show  its 
productivity  to  be  greater  than  that  of  the  land. 

More  recently  Zacharias  (95,  p.  107)  has  essayed  a  similar  estimate  on 
the  basis  of  a  single  element,  the  increase  in  the  amount  of  Melosira  which 
reached  within  29  days  the  sum  of  1,500  kg.  per  hectare,  or  1,200  lb.  per 
acre. 

From  comparison  of  these  figures  with  those  of  the  fertility  of 
the  land,  as  measured  by  various  crops,  these  authors  are  inclined  to  believe 
the  productivity  of  the  water  equal  to  that  of  the  land,  or  even  slightly 
greater  than  it.  There  are,  however,  certain  sources  of  error,  especially 
in  the  latter  comparison,  which  materially  influence  the  result.  In  the  first 
place  the  comparison  is  made  by  both  authors  with  land  in  a  high  state  of 
cultivation,  whereas,  the  water  is  as  yet  untouched  by  like  processes  of  stimu- 
lation. But  more  than  this,  the  land  which  is  taken  as  the  basis -for  com- 
parison, is  protected  from  inroads  and  the  entire  product  of  itis  fertility  stored 
up  for  future  use.  In  the  case  of  the  water,  the  plankton  is  subject  to 
daily  and  hourly  diminution,  one  form  devouring  another  until  the  mate- 
rial is  finally  carried  beyond  the  reach  of  all  calculations.  The  periodic 
increase  in  the  volume  of  the  plankton  takes  place  in  spite  of  thd  constant 
drain  on  its  mass;  and  even  were  there  no  increase  at  any  time,  it  is  clearly 
evident  that  there  must  be  active  growth  to  keep  the  volume  constant 
To  measure  this  growth,  or  to  arrive  at  an  approximate  idea  of  the  fertility 
of  the  water  is,  I  think,  beyond  the  limit  of  present  possibilities.  More 
data  .with  reference  to  the  continuous  consumption  ox  the  plankton  than 
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those  afForded  by  a  single  group  mast  be  obtained  before  we  can  estimate 
its  ratio  of  growth.  Bat  kdast  of  all  can  the  prodactivity  of  the  water  be 
measured  by  the  abnormal  increase  of  a  single  factor  in  the  plankton. 
One  thing  is  certain  the  prodactivity  of  the  water  is  great  enoagh  to  keep 
the  food  sapply  intact  against  all  inroads  made  thas  far.  When  the  first 
European  settlers  reached  this  region  they  found  the  waters  of  the  lakes 
teeming  with  fish.  At  least  an  equal  number  could  thrive  now  in  these 
waters. 

DISTRIBUTION  OP  THB  PLANKTON. 

The  distribution  of  the  mass  of  food  material  is  of  the  greatest  moment 
for  the  fish  colturist  and  the  existence  of  variations  in  the  quantity 
deserves  careful  investigation.  There  are  in  fact  several  problems  here. 
The  plankton  may  be  equally  or  unequally  distributed  at  various  times  of 
the  year;  independent  of  such  seasonal  variations  there  may  be  also  varia- 
tions in  the  amount  found  in  different  parts  of  the  lake,  the  horizontal 
or  areal  distribution,  and  finally  at  any  given,  time  of  year  and  point  in 
the  lake  the  plankton  present  may  be  unequally  distributed  in  various 
levels  of  the  water  The  last  question,  that  of  vertical  distribution,  may 
be  subject  to  modification  during  the  course  of  twenty-four  hours  as  a 
result  of  periodic  migration  or  of  passive  change  in  level  on  the  part  of  the 
various  components  of  the  plankton.  Each  of  these  questions  :^ill  be 
discussed  in  the  light  of  the  investigations  made  at  Charlevoix. 

It  is  evident  that  only  lon^  continued  observations  in  any  region  can 
throw  light  on  the  first  question,  that  of  seasonal  distribution.  Thus 
far  the  only  information  on  the  yearly  variations  of  the  plankton  in  any 
locality  comes  from  a  paper  by  Apstein  (92)  in  which  is  given  the  yearly 
curve  of  plankton  volumes  for  Gross  PlOner  See  in  Holstein.  This 
shows  a  rapid  increase  through  August  and  September  to  the  maximum 
which  falls  near  the  beginning  of  October  and  an  equally  rapid  decrease 
from  that  time  through  November.  The  minimum  occurs  in  February 
but  the  decrease  to  it  and  increase  from  it  are  gradual.  It  would  be  ven- 
turesome to  hold  that  the  seasonal  variation  in  Lake  Michigan  was  the 
same,  yet  a  similar  increase  in  amount  with  the  rising  temperature  of  the 
water  and  decrease  with  lowering  of  the  same  is  altogether  probable.  If 
this  be  so  our  observations  were  made  during  the  time  in  which  the  volume 
of  plankton  was  approaching  its  maximum. 

If  long  extended  observations  are  necessary  for  the  determination  of 
seasonal  variations,  the  reverse  is  true  in  the  investigation  of  horizontal  or 
areal  distribution.  In  order  to  avoid  the  progressive  yearly  variations  in 
the  mass  of  plankton  those  observations  which  are  to  be  used  for  comparison 
in  determining  horizontal  and  vertical  distribution  must  be  made  within  a 
limited  time.  It  is  evident  then  that  the  series  of  hauls  made  in  Lake  St. 
Clair  and  in  Lake  Michigan  are  peculiarly  fitted  for  the  discussion  of 
these  questions  since  each  series  fell  within  a  limit  of  ten  days;  and  since 
both  were  made  at  almost  exactly  the  same  season  of  the  year  they  may 
safely  be  compared  with  each  other  also.  The  results  possess  great 
strength  as  scientific  evidence  since  they  are  deduced  not  from  single  iso- 
lated experiments,  in  which  error  or  chance  may  play  a  promiment  part, 
but  are  based  upon  systematic  observations  numerous  enough  to  eliminate 
chance  and  to  show  whatever  errors  may  inhere  in  the  methods  employed. 
This  cannot  be  too  strongly  emphasized  in  the  light  of  a  growing  tendency 
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to  discover  principleB  and  to  corroborate  the  work  of  other  investigators 
on  the  evidence  afforded  by  a  single  experiment! 

The  first  element  which  may  be  considered  in  its  effect  on  areal  distribn- 
tion  is  depth.  The  hauls  made  in  the  Charlevoix  region  are  well  fitted  to 
afford  evidence  on  this  question  since  they  cover  very  wide  conditions  in 
respect  to  dei>th.  Onitting  those  few  hauls  which  have  already  been  set 
aside  as  experimental  or  failing  to  agree  in  some  important  particular  with 
the  others,  the  remainder  may  be  grouped  in. four  classes;  the  first  three 
include  those  made  in  Lake  Michigan  and  the  fourth  those  from  Bound 
and  Pine  lakes.  Glass  A  includes  Lake  Michigan  hauls  made  in  water 
from  4  to  12  meters  deep;  B  those  from  a  depth  of  20  to  42  meters  and  C 
comprises  those  hauls  from  water  whose  depth  varies  between  60  and  130 
meters  while  in  D  are  grouped  all  those  made  in  Bound  and  Pine  lakes 
where  the  water  was  4  to  30  meters  deep.  The  hauls  under  D  are  not  suf- 
ficiently numerous  for  subdivision  although  they  evidently  correspond  to 
those  of  both  A  and  B  in  Lake  Michigan. 

Total  No. 

A.  Shallow  hauls  in  Lake  Michigan  include  XII,  (XIV),*  XV...  6 

B.  Medium    "      "      "  "  "       (II,  IV,)  IX,  XIII. 

XVI,  XVIII,  XIX,  XX,  XXI,  XXII 41 

C.  Deep  hauls  in  Lake  Michigan  include  (I,  III,)  X,  XI,  XVII. .  22 

D.  Hauls  in  smaller  lakes  include  V,  VI,  VII,  (VIII),  XXIH, 

XXIV,  XXV,  XXVI _.  30 

Total  numberof  haulsmade 99 

If  for  the  various  bottom  hauls  the  total  amounts  of  plankton  obtained 
are  brought  together  and  then  averaged  for  the  separate  groups,  we  have 
the  following: 


A.    No.  of  Station. 


Total  Tolaina  in  oo.  of  plankton  obtained 


XII. 

XIV. 

XV. 

i.n 

8.61 

2.9S 

IM 


B.   No.  of  Station 

IL 

IV. 

IX. 

XTII. 

XVI. 

xvm. 

xrjc. 

XX. 

xxr. 

xxu. 

At. 

Total  Toloma  in  eo.  of  5 

6.06 

4.ao 

9.50 

6.41 

7.91 

0.96 

4.90 

?U.90 

6.08 

4.90 

(.00 

0.10 

0.    Nomb«r  of  Station  . 

I. 

lU. 

X. 

XI. 

XVIL 

At. 

9.74 

7.52 

5.90 

9.41 

8.80 

&19 

Oonsidering  then  the  Lake  Michigan  stations  alone  it  is  evident  that  at 
least  to  the  limit  of  our  experiments,  the  total  amount  of  plankton 
increases  with  the  depth  of  the  water.  iThe  average  amount  for  all  stations 
in  Lake  Michigan  is  obtained  from  the  total  average  of  the  three  tables, 
and  reaches  6.16  cc,  being  curiously  the  same  as  the  average  amount  for 

*  Those  in  imrenthesia  an  not  aTailable  for  the  study  of  the  Taiioos  sttata. 
**  Omitted  in  the  aTerage  for  reasons  giTen  on  page  45. 
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stations  of  medium  depth.    For  comparison  the  table  of  total  amounts  for 
class  D  is  given  here. 


D.    Namber  of  Btation 

V. 

VX. 

VII. 

VIII. 

XXIU. 

XXTV. 

XXV. 

XXVI. 

At. 

Total  ▼olome  inoo.of  plank- ( 
ton  ohtalnfld . 

8.Q0 

8.78 

5.20 

8.55 
8.20 

3.83 

IM 

2.6S 

2.71 

3.82 

It  must  be  remembered  that  Group  D  includes  stations  of  all  depths  in 
Pine  and  Bound  lakes  and  ought  to  be  compared  with  the  sum  of  A  and 
B  rather  than  with  any  one  or  all  of  the  Lake  Michigan  groups.  From  this 
it  would  appear  that  the  total  amount  of  plankton  is  somewhat  smaller  in 
Pine  and  Bound  lakes  than  it  is  in  adjacent  waters  of  Lake  Michigan. 

From  Beighard's  table  of  plankton  hauls  ^pp.  29,  30)  the  average  amount 
taken  in  all  bottom  hauls  in  Lake  St.  Clair  is  found  to  be  only  0.63  cc.  and 
for  the  four  bottom  hauls  taken  in  Lake  Erie  2.98  cc.  It  is  difficult  to 
compare  these  amounts  correctly  with  each  other  or  with  the  results  pven 
above,  since  the  depth  is  different  at  each  station;  and  there  is  further- 
more no  basis  for  comparison  with  the  results  obtained  by  other 
investigators  with  a  vertical  net  of  a  different  size.  If,  however,  instead 
of  taking  the  total  amount  of  plankton  obtained  in  each  bottom  haul,  we 
compare  the  amount  per  cubic  meter  of  water  as  found  for  each  bottom 
haul  by  calculation  and  entered  in  the  last  column  of  the  table,  close  com- 
parisons can  th-^n  be  made  between  the  different  hauls.  This  is  done  in 
the  following  tables: 


▲•    Nnml>er  of  Station , 

XU. 

XIV. 

XV. 

At. 

Amount  of  plankton  in  oo.  per  on.  m .  of  wat^r 

5.68 

8.16 

6.84 

6.89 

B.    Nnmbar  of  Station 

II. 

IV. 
4.91 

TX. 

XIII. 

XVI. 

xvm. 

XIX 

XX. 

2.68 

XXI 

XXTT. 

At. 

Amount  of  plankton  in  oo.  per  ( 
en.  m.  of  water.... .  i 

8.82 
8.80 

4.46 

4.77 

5.38 

2.40 

6.98 

• 

4.06 

8.41 

8.88 

G.    Number  of  Station 


Amoont  of  plankton  in  cc.  per  on.  m.  of 


I. 

in. 

X. 

XI. 

XVII. 

1.64 

2.70 

201 

IM 

1.28 

At. 


1.82 


D.    Number  of  Station . 

V. 

VI. 

VII. 

vm. 

XXIII. 

XXIV. 

XXV. 

XXVI. 

At. 

Amount  of  plankton  in  oo.  ( 
per  en.  m.  of  water  .. . . 

2.88 

2.98 

8.14 

6.84 
6.27 

8.96 

6.88 

8.17 

2.84 

8.98 

From  these  tables  it  appears  that  the  volume  of  plankton  per  cubic 
meter  of  water  is  greatest  at  the  shallower  stations,  and  least  at  the  deepest 
stations  while  the  medium  hauls  retain  a  mean  position  with  reference  to 


•Not 


pagee  88  and  46. 
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the  others.  Before  comparing  the  stations  in  class  D  it  should  be  noted 
that  there  may  be  taken  two  sets  of  hauls  corresponding  to  groups  A  and 
B;  the  first  consists  of  VIII  and  XXIV,  hauls  having  a  depth  or  4  to  11 
meters,  and  agrees  almost  exactly  with  the  limits  of  class  A  (4  to  18  m.) 
while  the  hauls  V,  VI,  VII,  XXVI  from  depths  of  21  to  80m.  correspond 
closely  to  the  shallower  half  of  class  B.  Hauls  XXIII  and  XXV  come 
between  the  two  and  are  set  aside  for  the  moment  The  average  volume  of 
plankton  per  cubic  meter  of  water  is  for  the  first  set  6cc.,  a  trifle  less  than 
the  average  of  hauls  in  class  A,  and  for  the  second  set  it  is  only  2.66  cc. 
which  is  much  less  than  the  average  for  class  B.  It  should  be  noted  also 
that  the  hauls  correspond  only  to  those  in  the  shallower  half  of  class  B 
and  this  should  have  the  greater  amount  of  plankton  per  cubic  meter  of 
water  if  the  principle  just  stated,  namely,  the  decrease  in  amount  of 
plankton  per  cubic  meter  of  water  with  increase  in  depth  of  the  water, 
nolds  true  of  the  stations  in  general  as  it  has  already  been  shown  to  obtain 
in  the  artificial  groups  A,  B,  and  C.  And  in  fact  the  average  for  those 
stations  in  class  B  having  a  depth  between  22  and  30  meterQ  is  4.18  cc. 
which  is  nearly  sixty  per  cent  greater  than  the  average  amount  from  the 
stations  of  equal  depth  in  Pine  Lake.  This  seems  to  show  first,  that  the 
average  amount  of  plankton  per  cubic  meter  of  water  is  somewhat  less  in 
Bound  Lake  and  in  the  shallow  part  of  Pine  Lake  than  in  corresponding 
depths  of  Lake  Michigan;  and  secondly  that  in  the  deeper  portion  of  Pine 
Lake  the  amount  of  ^ankton  per  cubic  meter  of  water  is  very  much  less 
than  at  stations  of  equal  depth  in  Lake  Michigan. 

Comparisons  simply  by  figures  such  as  the  preceding  are  somewhat 
unsatisfactory  in  that  they  can  not  ordinarily  be  kept  in  mind  or  arranged 
in  such  a  way  that  their  interrelation  becomes  perfectly  clear.  So,  for 
instance,  in  the  sets  of  tables  just  given  (pp.  42  and  43)  it  was  shown  that 
the  total  volume  of  plankton  increases  with  the  depth  but  the  volume  per 
cubic  meter  of  water  decreases  under  the  same  circumstances.  This  was 
clear  as  between  the  three  artificial  series  of  hauls.  A,  B,  and  0,  of  which 
averages  were  given.  But  the  question  is  naturally  suggested  as  to  whether 
it  also  holds  trae  of  the  terms  of  the  series  and  to  what  extent  it  is  regular 
or  periodical.  In  other  words,  are  the  increase  in  total  volume  of  plank- 
ton and  the  decrease  in  volume  per  cubic  meter  of  water  comparatively 
constant,  or  does  one  find  sudden  changes  at  certain  points.  It  was  in  the 
course  of  studies  upon  these  questions  that  I  hit  upon  a  method  of  repre- 
sentation which  shows  these  relations  most  clearly  and  unmistakably. 

If  common  ''cross-section  paper"  of  suitable  size  and  ruling  be  employed 
and  if  the  vertical  lines  be  taken  to  represent  stations  and  the  horizontal 
lines  distances  or  amounts,  a  line  may  be  drawn  connecting  the  various 
points  denoting  the  depth  of  each  haul,  and  this  may  be  called  the  line  of 
depths.  Similarly,  by  connecting  points,  indicating  the  total  volume  of 
plankton  obtained  in  a  bottom  haul  at  each  station,  a  line  of  total  volumes 
is  obtained  and  in  a  like  manner  a  line  of  volumes  per  cubic  meter  of 
water.  The  position  of  the  lines  will  then  indicate  clearly  the  relations 
between  the  factors  of  depth,  total  volume  and  volume  per  cubic  meter  of 
water.  This  has  been  done  for  all  the  bottom  hauls  in  Lake  Michigan 
(PL  I),  which  are  arranged  in  order  of  depth  so  that  the  line  of  depth  (D) 
turns  continuously  in  one  direction  from  the  shallowest  haul  (XII)  at  one 
side  of  the  plate  to  the  deepest  (XVII)  at  the  other.  The  course  of  this 
line  of  total  volumes  ( T  )  is  not  entirely  in  the  single  direction,  but  there 
are  numerous  retrogressive  variations,  the  most  marked  of  which  is  that 
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made  at  the  vertical  XIX.  This  was  a  noticeable  point  in  the  first  rough 
draft  of  the  plate,  and  I  set  at  once  to  work  in  order  to  find,  if  possible, 
the  cause  of  such  an  irregularity,  for,  when  there  could  be  found  no  mis- 
take in  the  calculation,  the  idea  of  a  swarm  came  up  at  once  since  such  an 
abrupt  increase  and  decrease  in  comparison  with  the  antecedant  and  the 
subsequent  haul  of  nearly  equal  depth  must  have  been  due  to  the  localized 
massing  of  the  plankton,  in  full  or  in  part,  or  to  something  foreign.  It 
proved  to  be  the  latter;  for  in  my  field  notes  was  entered  against  this  haul 
(XIX*^)  "full  of  sand  (current?),  probably  poor  for  measuring,"  and  at  the 
time  of  measuring  this  tube  of  plankton  1  noted  opposite  the  amount,  "  too 
much  sand,  throw  out"  By  approximation  from  the  hauls  of  (XYIII)  and 
(XX),  which  agree  closely  in  time,  place,  and  general  conditions,  as  well  as  in 
amounts  at  other  depths,  I  judged  the  amount  of  true  plankton  to  be  about 
7.5  cc.  instead  of  11.90  cc  as  measured  and  entered  in  the  table.*  This 
haul  is  more  fully  discussed  elsewhere  in  connection  with  the  vertical  dis- 
tribution of  the  plankton.  I  have  hence  drawn  a  dotted  line  to  indicate 
more  nearly  the  true  relation  of  the  plankton  for  XIX.  As  far  as  the  other 
variations  are  concerned,  they  are  not  sufficient  to  change  or  even  mask 
the  relation  of  this  line  of  totiEil  volumes  to  the  depth,  and  hence  they  may 
be  passed  here.  It  may  be  that  they  are  due  to  a  cause  similar  to  that  in 
the  case  just  explained,  but  less  in  amount,  or  to  errors  in  the  instruments 
or  methods  employed,  or  finally  to  actual  small  variations  from  the  normal 
in  the  amount  of  plankton  in  a  certain  place. 

So  far  as  the  general  tendency  of  this  line  (T)  is  concerned  it  agreed 
with  the  line  of  depth  but  shows  also  an  individual  variation.  During  the 
first  part  of  its  course  it  indicates  a  uniform  increase  in  the  total  volume 
more  rapid  than  the  increase  in  depth;  after  a  depth  of  about  thirty 
meters  has  been  attained,  however,  its  direction  is  variable  and  uncertain 
until  the  sudden  change  in  depth  betweea  X  and  XI  where  it  marks  an 
increase  less  decided  than  that  in  the  depth.  The  slight  decrease  at  XVII 
would  be  an  equally  slight  increase  were  the  amount  for  the  haul  of  50 
meters  at  this  station  substituted  for  that  from  the  bottom;  that  is  the 
amount  of  plankton  is  approximately  equal  at  the  two  stations  XI  and 
XYII.  The  relations  between  the  depth  and  the  total  amount  of  plankton 
present  may  be  summarized  as  follows:  Up  to  aboat  thirty  meters  of  depth 
the  amount  of  plankton  found  in  the  lake  increases  more  rapidly  than  the 
depth,  but  beyond  fifty  meters  decidedly  less  rapidly.  Further  experi- 
ments are  necessary  to  determine  whether  there  is  comparative  uniformity 
in  amount  or  a  slight  increase  for  depths  beyond  one  hundred  meters. 

The  third  line  on  this  plate  (B)  joins  points  on  the  verticals  of  the  vari- 
ous stations,  indicating  by  their  distances  from  the  upper  margin  the 
amount  of  plankton  in  cubic  centimeters  per  cubic  meter  of  water,  as 
shown  in  the  last  column  of  the  table  (pp.  32-34 ).  In  contrast  to  the  line  of 
total  volumes  last  considered  it  may  be  called  the  line  of  relative  volumes. 
It  will  at  once  be  clear  that  it  follows  the  opposite  direction  from  the  line 
of  total  volumes  and  shows  a  decided  decrease  from  the  shallower  stations 
to  the  deeper.  It  is  also  most  irregular  in  the  first  half  of  its  course  and 
there  also  departs  most  from  the  dotted  line  of  averages  which  is  almost 
coincident  with  it  near  the  end.  This  is  undoubtedly  due  in  large  part  to 
the  greater  influence  on  the  amount  per  cubic  meter  which  is  exerted  by 
errors  in  the  capture  of  the  material  or  in  measurement  later,  since  the 
divisor,  the  depth  of  the  water,  is  a  smaller  number  for  the  shallower  sta- 

*  Almost  exactly  the  tame  reealt  was  reached  by  a  more  complicated  method ;  see  p.  S8. 
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tions.  An  error  of  measarement  for  instance  cansea  a  greater  departure 
from  the  normal  when  distributed  over  only  eight  meters  of  depth  than 
when  divided  among  fift^  to  one  hundred  meters. 

In  the  next  place  it  is  evident  that  local  conditions  influence  most 
strongly  the  shallower  stations.  Some  are  sheltered  by  projecting  shores 
or  are  on  wide  areas  of  shallow  water  where  the  temperature  is  higher  than 
in  a  more  exposed  situation.  Currents  or  winds  may  also  accumulate 
plankton  at  such  points  or  may  reduce  the  average  amount  somewhat  All 
of  these  agencies  are  less  likely  to  act  unequally  in  the  freer  open  waters. 
At  some  of  the  shore  stations,  which  show  the  greatest  variations  from  the 
average  a  cuirent  could  be  noticed  but  it  was  difficult  on  account  of  the 
wind  and  the  roughness  of  the  water  to  determine  without  special  instru- 
ments which  were  not  at  our  command,  its  direction  and  strength.  The 
dotted  line  which  is  a  part  of  the  line  of  relative  volumes  is  thought  to 
indicate  closely  the  average  amount  of  plankton  per  cubic  meter  of  water 
and  the  irregularities  of  the  solid  line  (B)  show  then  the  variations  from 
that  average.  It  will  be  noticed  that  no  variation  is  equal  to  one-third  of 
the  relative  volume  and  that  most  of  them  are  very  much  less  than  that 
The  extreme  deflection  at  XIX  is  of  course  due  to  the  same  cause  as  that  in 
the  line  of  total  volumes  and  the  dotted  line  from  XYIII  to  XX  indicates 
a  correction  on  the  same  basis  as  that  already  discussed  for  the  line  of  total 
volumea 

It  may  be  noticed  that  some  stations  are  omitted  from  the  chart.  They 
are  those  mentioned  on  page  42  at  which,  owing  to  various  causes,  a 
series  of  hauls  was  not  made  and  which  on  that  account  cannot  be  used  in 
the  following  tables  and  in  the  discussion  of  the  vertical  distribution  of 
the  plankton.  They  are  therefore  omitted  here  also  in  order  that  the 
various  charts  may  be  capable  of  being  exactly  compared.  If  included, 
the  lines  on  the  chart  would  not  have  b^n  materially  altered. 

The  following  conclusions  may  then  be  drawn  from  these  studies  as  to 
the  amount  of  plankton  in  Lake  Michigan  in  the  Charlevoix  region. 

I.  The  total  volume  increases  with  the  depth,  but  more  rapidly  for 
depths  up  to  about  thirty  meters  than  beyond  that  point 

II.  The  volume  per  cubic  meter  of  water  decreases  as  the  water  grows 
deeper.  This  decrease  is  irregular  for  the  shallower  stations,  but  compar- 
atively constant  in  deeper  water. 

III.  No  variation  is  large  enough  to  warrant  the  assumption  of  the 
existence  of  alternate  densely  crowded  and  barren  areas  in  the  water,  i.  e. 
of  masses  or  ^'swarms"  of  the  plankton  as  a  whole. 

On  plate  I^  are  plotted  the  same  lines  for  the  stations,  in  Pine  and 
Bound  lakes.  A  glance  will  suffice  to  show  that  the  same  conclusions  may 
be  drawn  here  also,  the  total  volume  of  plankton  obtained  in  the  bottom 
hauls  increases  comparatively  regularly  with  the  depth  and  with  approx- 
imately equal  rapidity  for  all  depths  reached.  However,  all  stations 
made,  and  in  fact  the*  extreme  depth  of  the  lake,  fall  within  the  thirty 
meter  limit  which  was  seen  to  be  about  the  termination  of  the  rapid 
increase  in  the  total  volume  of  plankton  in  Lake  Michigan.  The  amount 
per  cubic  meter  of  water  as  shown  by  the  line  of  relative  volumes  (B) 
decreases  very  rapidly  in  the  shallower  regions  but  remains  comparatively 
constant  for  hauls  of  twenty  meters  or  more.  The  numbers  of  hauls  in 
Bound  and  Pine  lakes  is  rather  small  to  use  as  the  basis  of  general  con- 
clusions on  the  distribution  of  the  plankton  in  these  waters,  but  so  far 
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as  they  go  they  show  exactly  similar  oonditions  to  those  prevailing  in  Lake 
Michigan. 

In  the  coQ^parison,  which  should  be  made  only  with  the  part  of  I^ 
lying  to  the  left  of  the  vertical  XIII,  however,  it  is  noticeable  that  both 
the  line  of  total  volumes  and  that  of  relative  volumes  fall  above  the 
corresponding  lines  for  stations  of  equal  depth  in  Lake  Michigan.  With 
the  exception  of  those  at  the  shallowest  station  all  hauls  in  ike  smaller  lakes 
show  both  absolutely  and  relatively  less  plankton  tha/n  was  taken  in  hauls 
of  the  same  depth  from  Lake  Michigan, 

I  have  taken  from  the  table  given  in  Reighard's  report  corresponding 
data  on  the  depth,  the  total  and  relative  volumes  of  the  plankton  for  Lake 
St.  Olair  and  have  plotted  them  in  a  similar  manner  (PI.  III^.  The 
line  of  total  volumes  (T)  increases  slightly  but  with  striking  uniformity 
from  the  shallowest  to  the  deepest  station  and  throughout  its  course 
closely  x)arallels  the  line  of  depth  (D).  The  line  of  relative  volumes  (B) 
is  somewhat  irregular,  especially  at  the  shallower  stations.  A  general 
tendency  in  its  course  is  not  pronounced  but  it  certainly  does  not  show  a 
decrease  with  increase  in  depth.  In  other  words  the  total  amount  of 
plankton  per  cubic  meter  of  water,  taken  in  bottom  hauls  in  Lake  St  Clair, 
seems  to  be  nearly  if  not  quite  independent  of  the  depth  of  the  water. 

The  explanation  of  the  apparent  contradiction  between  this  and  the 
distribution  of  the  plankton  in  the  northern  lakes  as  described  above,  is  to 
be  found  in  the  widely  different  conditions  which  obtain  in  the  two  places. 
Only  one  station  in  Lake  Michigan  came  within  the  limits  of  the  deepest 
of  the  sixteen  bottom  hauls  in  Lake  St.  Olair.  The  meagre  depth  of  the 
latter  region  is  accompanied  by  minimal  diferences  in  the  temperature  of 
the  water  at  the  top  and  bottom,  1^  0.  being  the  greatest  difference 
recorded.  In  the  next  place  the  considerable  inflow  and  outflow  cause 
rapid  exchange  and  continual  mixing  of  the  water  at  all  levels  and  make 
Lake  St.  Olair  merely  an  expansion  in  the  course  of  a  river.  It  is  as  such 
subject  to  widely  different  influences  which  yield  results  naturally  unlike 
those  that  obtain  in  the  d^p  and  stable  waters  of  the  northern  lakes. 

In  one  respect  the  chart  of  hauls  from  Lake  St  Olair  affords  even  more 
decided  evidence  than  those  of  Lake  Michigan  and  Pine  Lake.  There  is 
no  difference  considerable  enough  to  warrant  the  assumption  of  the  exist- 
ence of  swarms  of  the  plankton  as  a  whole. 

The  question  of  temperature  was  carefully  studied  but  I  was  unable  to 
detect  any  relation  between  the  volume  or  variations  of  the  plankton  and 
the  temperatures  recorded  at  the  various  stations.  I  was  also  unsuccessful 
in  discovering  other  factors  which  affect  the  areal  distribution  of  the  mass 
and  am  inclined  to  think  that  in  the  St  Olair  and  Oharlevoix  re&;ions  at 
least  depth  is  the  only  prominent  factor  influencing  the  horizontal  distri- 
bution of  the  entire  mass  of  the  plankton. 

The  entire  discussion  thus  far  has  been  based  upon  a  study  of  the  vari- 
ous bottom  hauls,  but  there  was  made  also  at  each  station  a  series  of 
partial  hauls.  The  comparison  of  these  partial  hauls  with  each  other  and 
with  the  bottom  hauls  show  some  particulars  with  reference  to  the  vertical 
distribution  of  the  plankton  as  a  whole  which  deserve  consideration  here. 
In  the  course  of  corresp  )ndence  with  Professor  Beighard  during  the  past 
year,  he  sent  me  a  synopsis  of  the  possibilities  in  the  case  which  seems  of 
much  value  in  its  bearings  on  the  question  under  consideration  as  to  war- 
rant its  reproduction  here. 

"The  following  conditions  are  possible  with  regard  to  the  distribution 
of  plankton  in  a  body  of  water. 
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J.  The  plankton  may  be  uniformly  distributed  through  the  whole  volume 

of  water.    This  condition  is  thoaght  not  to  exist  in  nature. 
11.  The  plankton  is  unequally  distributed^  and  the  water  may  be  divided 
into  artificial  strata  in  whicb 

A.  The  volume  of  plankton  per  cubic  meter  of  water  is  unequal 
for  different  strata  of  equal  thickness  but 

1.  Equal  for  different  parts  of  the  same  stra- 

turn. — This  is  the  condition  to  be  expected 
from  the  nature  of  the  environment  which 
in  so  far  as  it  is  not  inflaenced  by  currents, 
may  be  said  to  vary  with  the  depth  but  to 
remain  constant  thronghout  any  thin  hori- 
zontal stratum.  It  is  the  condition  defended 
by  Apstein  and  would  yield  in  all  parts  of  a 
lake  equal  volumes  for  equal  depths,  whether 
hauls  extended  to  the  bottom  or  ^ot 

2.  Unequal  for   different  parts  of  the  same 

stratum;  in  this  case  there  are  two  possible 
groups  of  casea 

a.  The  inequalities  of  the  strata  may 

be  so  arranged  as  to  compensate 
each  other  in  such  manner  that  in 
vertical  columns  of  water  of  equal 
dimensions  extending  from  the  bot- 
tom to  the  surface  there  will  always 
exist  equal  volumes  of  plankton  in 
different  parts  of  the  lake.  This 
-  would  result  from  II.  A.  1.  in  case 
migrations  of  large  numbers  of 
individuals  occurred  only  vertical- 
ly. This  condition  would  yield 
equal  Volumes  for  equal  bottom 
hauls  but  unequal  volumes  for  some 
other  equal  hauls. 

b.  Or  arranged  without   reference   to 

each  other  so  that  vertical  columns 
of  water  of  equal  dimensions  and 
extending  from  surface  to  bottom 
will  usually  contain  unequal  vol- 
umes of  plankton  in  different  parts 
of  the  laka  This  would  result  from 
I.  or  11.  A.  1,  by  migration  of  masses 
of  individuals  horizontally  or  ob- 
liquely. Such  migrating  masses 
may  produce  local  accumulations 
of  any  conceivable  form  or  size, 
sucb  as  spheres,  sheets  extending 
horizontally  or  vertically,  etc.  They 
are  thus  capable  of  producing-  a 
wide  range  of  variation  in  the  vol- 
ume of  the  plankton  from  bottom 
and  other  hauls. 
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The  migrating  masses  may  consist  of  all  the  species  existing  in  the 
plankton  and  in  the  proportions  in  which  they  exist  there — in  which  case 
the  resulting  local  accumulations  may  be  called  plankton  swarms;  or  they 
may  consist  of  one  or  several  species  and  might  be  called  species  swarms. 
Species  swarms  occurring  in  such  way  as  to  compensate  one  another  would 
remain  undetected  by  the  volumetric  method." 

The  work  of  the  nrst  day  with  the  vertical  net  was  experimental,  and 
does  not  show  any  uniformity  in  the  number  or  depth  of  the  various  hauls 
at  each  station,  as  given  in  the  table,  page  82.  They  cannot  be  used  for  this 
reason  in  the  comparative  study  of  the  strata.  In  all  hauls  thereafter  we 
distinguished  a  number  of  artificial  strata  as  follows: 

L  A  surface  stratum  from  2  m.  to  the  surface. 
An  intermediate  stratum  from  5  m.  to  2  m. 
An  "  "  "      10 

An  "  "  '»      25 

A  deep  "  "      50 

A     "  «  "    100 

A     "  "    below  100  " 


2. 

8. 
4. 
6. 
6. 
7. 


<4        (( 

i€     it 

ti     (( 


6 
10 
25 
60 


(( 


l( 


(( 


<( 


Twenty  hauls  each  were  made  for  the  first  two  groups,  while  only  two 
fall  in  the  last  group,  and  in  all  calculations,  except  the  first  table  where 
all  hauls  are  recorded,  these  are  included  in  the  stratum  above  as  from 
the  bottom  to  50  m.  The  amount  of  plankton  under  one  square  meter  of 
surface  obtained  in  the  various  haifls  from  Lake  Michigan  is  shown  in  the 
following  table: 


Number  of  Station 

IX. 

X. 

XI. 

XTTI. 

XV. 

25.84 
81.18 
58.40 

XVI. 

XVII. 

XVIII. 

XTX. 

XX. 

XXT. 

XXTI. 

2  m.  to  snrteoe. 

5  m.  to  sorteoe 

10  m.  to  rarteoe 

as  m.  to  tiirteoe 

60  m.  to  sorteoe ........ 

19.87 

40.71 

54.00 

U7.29 

116.02 

18.46 
86.25 
47.78 
96.84 
106.79 

22U)8 

15.80 

66.61 

115.48 

157.88 

170.82 

28.42 

41.68 

79.64 

160.24 

ltt.l7 

27.15 

42J5 

80.91 

126.84 

28.85 

44.85 

88.60 

159.28 

179.19 

160.17 

26.25 
88.67 
49.28 
90.14 
80.60 

25.70 
84.98 
58.88 
118.66 
?  ?  ? 

18.46 
81.68 
49.59 
82.90 
110.06 

28.17 
85.11 
50.82 
88.69 

17.74 
24.98 
49.41 
75.84 
101.86 

28.5 

Dtpth  of  bottom  haul .. 

28 

58 

112 

80 

10 

180 

86 

86 

41 

22 

42 

The  amount  for  the  deepest  stratum  in  each  column  represents  the  haul 
from  the  bottom,  this  usually  does  not  coincide  exactly  with  the  deep  limit  of 
the  stratum,  but  its  extent  can  easily  be  told  by  the  depth  of  the  station, 
which  is  given  in  the  lowest  line  of  figures. 

Corresponding  figures  for  the  stations  in  Bound  and  Piae  lakes  are 
given  in  the  next  wAe. 


Nwnber  of  Station ... 

2  m.  to  snrCaoe . 

5  m.  toinrfaoe 

10  m.  to  Borfhoe 

IB  m.  to  sozftuse 

Bottom  to  rarfice 

Depth  of  bottom  haul 


V. 

VI. 

VII. 

XXIII. 

XXV. 

28.89 

22.99 

80.41 

29.82 

21.72 

29.14 

42.54 

54.80 

88.49 

34.08 

44.16 

56.65 

45^ 

56.11 

59.01 

60.64 

68.60 

47.60 

68.85 

68.42 

94.12 

69.82 

........ 

22 

80 

80 

17  5 

15 

XXVI. 


25.52 
26.97 
47.06 


49.06 


21. 
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If  now  the  amount  given  for  the  sarface  stratum  of  any  station  be  sub- 
tracted from  the  amount  taken  in  the  haul  from  5  m.  to  the. surface,  the 
remainder  may  be  held  to  represent  the  amount  in  the  stratum  from  5  m. 
to  2  m.  In  the  same  way  we  may  obtain  the  amount  for  the  stratum  from 
10  m.  to  5  m.  and  for  that  from  25  m.  to  10  m.,  as  also  for  the  strata  from 
the  bottom  to  25  m.  The  results  for  the  Lake  Michigan  hauls  are  given  in 
the  next  table;  they  are,  however,  calculated  to  the  nearest  single  decimal 
only. 


Namber  of  Station 

IX. 

X. 

XT. 

XIII. 

XV. 

XVI. 

XVII. 

XVITT. 

xrx. 

XX. 

XXI. 

XXII. 

2  m.  to  smfMe 

5  m.  to  2  m. . . 

19.4 
21.4 
18.9 
02.6 
-1.2 

18.6 
7.8 
21.6 
49.1 
10.0 

22.1 
13.2 
31.2 
48.9 
42.4 
12.6 

28.4 
18.2 
88.0 
89.6 
-26.1 

26.8 

5.8 

22.8 

27.2 
16.2 
88.6 
45.4 

22.4 
21.0 
44.2 

70.6 
19  9 

-18.8 

26.8 
7.4 
16.6 
40.9 
-0.5 

25.7 
9.2 
23.9 
69.7 
??? 

18.5 
12.2 
17.9 
88.8 
27.2 

28.2 

ns 

15.2 
88.4 

17.7 
7.2 

10  m.  to  2  m 

25  m.  to  10  m. .. 

24.4 

26^ 

50  m.  to  25  m 

25.5 

Bottom  to  60  m. .... 

Depth  of  bottom  haul .. 

26 

68 

112 

80 

10 

28.6 

180 

86 

86 

41 

22 

42 

These  artificial  strata  are,  however,  of  very  different  thickness  and  in 
order  to  compare  the  amounts  contained  in  them  with  each  other  it  is  neces- 
sary to  reduce  them  to  a  common  term,  namelv,  the  amount  of  plankton 
per  cubic  meter  of  water.  This  is  done  by  dividing  the  total  amount  in 
any  stratum  for  any  station  by  the  thickness  of  the  stratum,  and  the  results 
are  given  in  the  next  table. 


IX. 

9.7 
7.1 
2.8 
4.2 
-1.8 

X. 

9.2 
2.6 
4.2 

2.3 

0.4 

XI. 

11.0 
4.4 

6.8 
8.8 
1.7 

0.2 
112 

XIII. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XX  IT. 

Avenge. 

Namber  of  Station. 

miM 

Per 

eont. 

Amoaat  per  on.  m. 

in  stratum  0-2  m.. 

In  stratum  2-5  m... 

"       5-10  m.. 

"       10-25  m. 

"        *'       25-50  m. 

14.2 
4.4 

7.6 

6.0 

-6.2 

12.7 
1.9 
4.6 

18.6 
5.1 
7.7 
8.4 

11.7 
7.0 
8.9 
4.7 
0.8 

-0.2 

12.1 
2.6 
2.1 

2.7 
-0.0 

12.9 
8.1 

4.8 
4.0 
??? 

9.2 
4.4 

8.6 
2.2 
1.7 

1101 
4.0 
8.0 
8.2 

8.(1 
24 

1.6 

U.5 
4.1 
5.1 

3.5 
0 

0 

47^ 

21.1 
14A 

••       60  m.  to 
bottom.. 

m 

63 

Depth  of  bottom 
haol 

20 

10 

2i.6 

120 

86 

86 

41 

22 

42 



It  is  at  once' apparent  that  the  surface  stratum  contains  a  much  greater 
amount,  than  any  other  stratum,  on  the  average  more  than  twice  as  much. 
The  intermediate  strata  are  not  far  from  equal,  and  the  deeper  strata  are 
almost  without  plankton.  Reighard  found  in  Lake  St.  Glair  that  the 
amount  in  the  surface  stratum  which  in  his  experiments  was  taken  to  be 
only  of  one  and  one-half  meters  in  thickness,  was  greater  than  the 
total  amount  below,  but  this  was  evidently  due  to  the  shallowuese 
of  the  water.  In  Lake  Michigan  it  was  nearly  true  of  the  shallowest  station 
in  the  table  (XV),  but  at  all  others  the  total  amount  below  the  two  meter 
level  was  much  greater  than  that  above  that  line.  Proportionally,  however, 
the  surface  stratum  is  alwayp  much  richer  than  any  of  those  below  it  In 
this  connection  it  should  be  pointed  out  that  the  upper  level,  be  it  1.5  or 
2  m .,  is  most  susceptible  to  error.   The  time  is  estimated  with  great  difficulty 


BIOLOGICAL  EXAMINATION  OF  LAKE  MICHIGAN. 


51 


and  hence  the  velocity  is  hardly  correctly  obtained.  When  an  average 
velocity  is  made  the  basis  for  the  correction  of  all  hauls,  as  in  the  table 
used  here,  this  difficulty  is  of  little  importance.  More  weighty  errors  are 
due  to  wave  motion  and  to  the  difficulty  of  limiting  exactly  the  depth 
desired  since  the  error  is  a  much  greater  part  ot  the  whole  than  the  same 
amount  would  be  for  deeper  stratal  hauls.  One  would  expect,  however, 
errors  in  both  directions,  and  since  the  minimum  amount  of  plankton  in 
the  surface  stratum  is  more  than  the  maximum  amount  in  any  other  deeper 
stratum  it  is  evident  that  the  difference  in  the  true  volumes  of  the  strata  is 
greater  than  double  the  possible  error.  Furthermore,  the  fluctuations  in 
the  amount  of  plankton  contained  in  the  surface  stratum  are  not  due  to 
this  alone  since  they  are  no  greater  than  the  variations  for  other  strata 
where  these  errors  play  a  lesser  and  evidently  somewhat  insignificant  part. 
The  amounts  in  the  various  strata  in  Pine  and  Bound  lakes  are  obtained 
in  like  manner,  by  subtraction,  and  are  as  follows: 


Hamber  of  station 

8  m.  to  rarfaoe 

5  m.  to  2  m 

10  m.  to  5  m 

15  m.  to  10  m 

Bottom  to  15  m. .. 

Depth  in  meters... 


V. 

VI. 

VII. 

XXIU. 

XXIV. 

XXV. 

28.9 

5.8 

15.0 

14.9 

4.3 

28.0 
19.6 

I   18.1 

7.8 

80.4 
28.9 

I    12.0 
25.5 

29.3 

4.2 

11.9 

\   28.9 

29.0 
-1.6 

21.7 
12.8 
22.1 
^.6 

22 

80 

80 

17.5 

4. 

15 

XXVI. 


25.5 

1.5 

20.1 

2.0 


21 


If,  now,  the  amounts  per  cubic  meter  of  water  in  each  stratum  be  found 
as  before,  the  table  becomes: 


V. 

Vi. 

VII. 

XXTII. 

XXIV. 

XXV. 

XXVI. 

At.  Tolame. 

Nomber  of  Station 

In  00. 

Per 
cent. 

Amoont  per  on.  m.  in  stratnm  0^2  m. 
Id  straton  2  <'4>5  m..„ ...^ 

119 

1.8 
8.0 
8.0 
0.6 

11.5 
6.5 
1.8» 
1.8* 
0.5 

16.2 
8.0 
0.5 
2.4 
1.7 

14.7 
1.4 
2.4 

I     8.2 

UA 
-0.7 

10.9 
4.1 
4.4 

-1,7 

12.8 
0.5 
4.0 

i     0.2 

18.1 
8.1 
2.7 

1.8 

$4^ 

•*        "       5  to  10  m 

UJ 

"        "       10  to  15  m 

"        •*       15  m.  to  bottom 

9J5 

Depth  of  hanl  in  meters .. .. 

22 

80 

80 

17.6 

4 

15 

21 

Here  again  it  is  evident  that  the  surface  stratum  contains  much  more 
than  any  equal  amount  of  water  below  it,  in  every  case  at  least  twice  as 
much,  and  on  the  average  four  times  as  much  as  any  other  stratum.  Both 
the  average  and  the  extremes  show  that  the  surface  stratum  in  Bound  and 
Pine  lakes  contains  noticeably  more  plankton  than  the  surface  stratum  in 
Lake  Michigan.  The  deeper  strata,  however,  appear  to  be  decidedly 
poorer  than  those  in  Lake  Michigan. 

The  results  given  in  these  last  two  tables  are  much  more  easily  examined 
when  represented  graphically,  as  in  Plate  II.  As  before,  the  vertical  lines 
represent  stations  and  the  horizonial  lines  volumes  or  depths  as  indicated 
at  the  margin.  The  order  of  the  various  stations  is  the  same  as  that  of 
Plate  I,  and  the  dotted  line  of  depth  (£))  is  repeated  here  for  convenience. 

*  These  were  not  taken  as  two  separate  haols  bat  together  as  one.    See  table  page  82. 
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The  points  repreeenting  volumeB  of  plankton  per  cubic  meter  of  water  at 
various  depths  are  connected  to  form  lines,  8  of  the  surface  stratum,  2-5, 
6-10,  etc.,  of  the  other  strata.  The  interrogation  points  on  XIX  indicate, 
in  the  case  of  the  one  at  8.8  cc.  the  total  actually  obtained  for  the  stratum 
25-^0  m.,  sand  and  all  included  (see  p.  46),  and  in  the  case  of  the  upper  mark, 
a  possible  true  value  for  the  plankton  less  sand  and  other  extraneous 
matter.  At  YIII  the  mark  indicates  that  the  observation  for  this  depth  is 
lacking.  The  line  B  on  Plate  11^  represents  the  stratum  16  m.  to  bottom, 
which  does  not  correspond  exactly  to  any  in  Lake  Michigan.  Otherwise 
the  strata  are  represented  by  similar  lines  on  the  two  portions  of  the  chart. 

The  results  from  Lake  Michigan  (11^)  mav  well  be  considered  first  sepa- 
rately from  those  of  Bound  and  Pine  lakes  (11^).  The  line  (8)  of 
volumes  in  the  surface  stratum  (0-2  m.)  pursues  a  somewhat  irregular 
course  from  one  side  of  the  chart  to  the  other.  The  irregularities  in  it  are 
independent  of  the  depth  and,  as  comx)aris0n  with  Plate  I^  shows,  also  of 
the  total  volume  and  of  the  relative  volume  of  plankton.  I  have  plotted 
on  charts  not  given  in  this  report  the  fluctuations  for  these  hauls  in 
temperature  of  this  stratum  and  in  time  of  day  without  finding  any 
general  agreement  between  them  and  the  variations  in  the  amount  of 
plankton  in  the  surface  stratum.  These  latter  ma^  be  due  in  part  at  least 
to  errors  in  the  apparatus,  in  the  methods  of  obtaming,  or  measuring  the 
plankton,  or  they  may  depend  upon  the  combined  effect  of  several  causes. 
At  present,  however,  the  irregularities  must  be  left  unexplained. 

The  lines  representing  the  three  intermediate  strata  occupy  a  mean 
position  on  the  chart  They  are  subject  to  very  considerable  variations 
which  bring  first  one  and  again  another  uppermost,  but  which  are 
never  sufficient  to  confuse  any  one  of  them  with  the  lines  of  the  surface 
stratum  or  of  the  deeper  layers.  On  the  plate  the  line  of  volumes  per 
cubic  meter  of  water  in  any  stratum  is  marked  by  the  limits  of  the  stratum, 
eg,  2-5  m.,  but  in  the  discussion  each  may  well  be  designated  by  the 
numeral  of  the  deeper  limit  of  the  stratum,  thus  the  6  m.  line  would  indi- 
cate the  line  of  plankton  volumes  per  cubic  meter  of  water  in  the  stratum 
2-^.,  or  bottom  if  shallower  than  5  m. 

The  6  m.  line  shows  no  relation  to  the  line  of  depth,  nor  to  that  of  the 
surface  stratum,  and  only  an  uncertain  parallel  to  the  line  of  total  volumes 
(Plate  I^),  as  if  it  in  general  influenced  the  direction  of  the  latter.  The 
10  m.  line  appears  to  have  no  fixed  relation  to  the  line  of  depth,  to  that 
of  total  volumes,  or  to  the  5  m.  line.  There  is,  however,  a  striking  agree- 
ment in  direction  with  the  line  of  the  surface  stratum;  what  may  be  the 
significance  of  this  I  am  unable  to  say.  At  one  station  (IX)  only  is  the 
10  m.  line  on  the  chart,  far  above  the  6  m.  line,  at  two  (XXI,  XX)  it  is 
a  little  higher  and  at  all  others  decidedly  lower,  thus  indicating  more  posi- 
tively than  the  average  of  the  table  (p.  5Q)  that  the  6-10  m.  stratum 
contains  more  plankton  per  cubic  meter  of  water  than  the  2-6  m.  stratum. 
At  IX  the  2-5  m.  stratum  seems  to  have  gained  plankton  at  the  expense  of 
both  the  surface  stratum  and  that  of  immediately  below  itself  (6-10  m.) 
The  possible  significance  of  this  will  be  discussed  later. 

The  26  m.  lines  shows  no  particular  relation  to  the  lines  of  depth,  of  total 
volumes,  or  of  the  surface  stratum.  It  is  more  nearly  parallel  to  the  5  m. 
line  than  to  the  10  m.  line,  and  on  the  chart  lies  belov  the  latter  in  one 
case  only  (IX)  while  it  is  above  the  6  m.  line  in  seven  cases  and  below 
in  four.  The  amount  of  plankton  per  cubic  meter  of  water  is,  then,  in  the 
10-26  m.  stratum  clearly  less  than  in  the  6-10  m.  layer  and  considering  the 
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uumber  of  cases  more  nearly  equal  to  the  amount  per  cubic  meter  of  water 
in  the  2-5  m.  stratum  than  the  average  of  the  table  (p.  50)  would  indicate. 
The  amount  of  plankton  in  the  intermediate  strata  is  variably  more  or 
less,  and  relatively  nearly  the  same  for  the  various  stata,  but  always  much 
less  than  in  the  surface  stratum  and  equally  clearly  more  than  in  the 
deeper  strata.  It  is  less  than  zero  in  one  instance  only,  for  the  2-5  m. 
stratum  at  XII.,*  where  the  depth  of  the  haul  is  only  4.3  m. 

The  50  m.  line  shows  no  apparent  relation  to  any  of  the  others;  it  indi- 
cates a  negative  amount  of  plankton  in  at  least  three  cases  IX,  XIII, 
XYIII,  and  never  more  than  a  very  small  positive  amount.  The  same  is 
true  in  still  greater  degree  of  the  100  m.,  or  bottom  line,  which  lies  once 
just  above  and  once  just  below  the  zero  line.  The  amount  of  plankton  per 
cubic  meter  of  water  in  the  deeper  strata  is  thus  clearly  shown  to  be 
exceedingly  small. 

In  Bound  and  Pine  lakes' (Plate  11^)  the  relations  are  substantially  the 
same.  The  line  of  the  surface  stratum  stands  for  a  little  larger  amount 
and  shows  less  extreme  fluctuations.  .  The  intermediate  strata  contain 
much  less  plankton  and  are  much  more  variable  in  quantity.  The  high 
average  of  the  2-5  m.  stratum  in  the  table  (p.  51,)  is  seen  from  the  chart  to 
be  due  evidently  to  the  enormous  bend  in  the  line  at  YI  and  YII;  at  all  of 
the  other  stations  the  10  m.  line  shows  a  greater  amount  of  plankton  than  the 
5  m.  line.  There  are  in  the  shallower  water  of  these  lakes  no  strata  cor- 
responding to  the  deep  ones  of  Lake  Michigan,  and  the  10-15  m.  stratum 
corresponds  only  to  the  upper  third  of  the  corresponding  (10-25  m.) 
stratum  in  the  large  lake.  In  comparing  these  resulte  with  those  in  Lake 
Michigan  it  shouM  be  remembered  that  the  meagre  depth  30  m.,  of  the 
deepest  station  entitles  us  to  consider  only  the  right  hand  portion  of  the 
other  chart  (11^ )  up  to  and  including  XIII.  The  number  of  stations  in 
Lake  Michigan  of  equal  depth  is  about  the  same  as  the  total  number  in 
Bound  and  Pine  lakes. 

In  Lake  St.  Clair  Beighard  made  hauls  from  1.5,  3.0,  4.5  metres  and 
bottom;  if  the  second  and  third  be  added  to  the  strata  become  1.5,  4.5  and 
bottom  which  corresponds  nearly  with  our  strata  of  2  m.,  5  m.,  and  bottom 
in  the  shallowest  hauls.  Combined  in  this  way  the  hauls  from  Lake  St. 
Clair  yielded  the  following  results  where  the  volume  of  plankton  under  1 
square  meter  of  surface  is  given  in  cubic  centimetres. 


Number  of  Station 

n. 

III. 

V. 

VI. 

VIH. 

IX. 

XV. 

XVI. 

In  4tmt|im  1.!i  m.  tnO ,.     .,,,.. 

10.8 
0 

15.8 

-2.8 

4.9 

11.1 
2.5 
8.1 

8.0 

4.8 

0.4 
8.8 

7.6 
8.0 

7.5 

.    6.4 

-8.0 

7.1 

"        **       4.5  m.  or  5  m.  to  1.5  m 

**        *•       bottom  to  4.5  m 

2.5 

Depth  of  bottom  haul  in  meters 

s 

5.5 

5.8 

4.8 

4.4 

4.8 

5.2 

4.6 

By  dividing  in  each  case 

by  the  number  representing  the  thickness  of 

*  By  the  nae  of  the  method  of  rabtraotion  the  amount  of  plankton  in  any  etratom  may  beoome  appar- 
ently leaa  than  aero  where  the  total  amount  in  the  stratum  is  lees  than  the  flaotuatione  in  the  meaenred 
amount  of  the  plankton  in  the  mperjaoent  water  whether  thoee  flnotuatione  are  due  to  errors  in  apparatus 
employed,  in  (nioulation  or  in  measurement,  to  aotnal  Tariations  in  the  amount  of  plankton  present,  or 
finally  to  a  combination  of  these  causes.  It  will  then  eTidently  be  most  likely  to  ooonr  where  the  depth  of 
the  bottom  stratum  is  only  smaU  and  where  it  is  poorest  in  plankton.  Instancss  of  neeatilTe  plankton 
qoanUties  due  to  the  limited  thickness  of  the  bottom  stratum  are  probably  XII,  IX.  XIII,  to  poverty  of 
the  bottom  stratum  XVIII,  XVII,  though  both  causes  undoubtedly  aflfeot  some  of  the  oases  to  a  certain 
decree. 
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the  stratum,  the  amount  per  cubic  meter  in  each  stratum  will  be  obtained. 
It  is  given  in  the  next  table: 


Number  of  Station 

11. 

lU. 

V. 

VI. 

vm. 

TX. 

XV. 

XVI. 

At. 

In  stratnm  1.6  m.  to  0 . 

•*       4.5  or  5  m.  to  1.5.... 
bottom  to  4Jim 

6.9 
0 

10.5 

-0.8 

4.9 

7.4 
0.8 
8.9 

5.8 
1.5 

6.8 
1.1 

5.1 
1.1 

5.0 

8.1 

-4^ 

4.7 
0.8 

64 
0.8 
L5 

Compared  with  the  averages  from  Lake  Michigan  and  Bound  and  Pine 
lakes  as  given  in  the  tables,  pp.  50  and  51,  it  is  at  once  evident  that  the  sur- 
face stratum  in  Lake  St.  Clair,  contains  only  about  half  as  much  plankton 
as  that  in  the  other  lakes;  there  is  still  less  in  the  second  stratum.  The 
bottom  layer  was  present  in  so  few  cases  that  one  can  not  draw  any 
inferences  from  the  exceedingly  variable  amounts  given  in  the  table 
above.  They  show,  however,  on  the  average  about  half  as  much  as  is  found 
in  the  third  stratum  in  Bound  and  Pine  lakes. 

When  these  results  are  plotted  (Plate  III)  it  is  seen  that  the  amount 
per  cubic  meter  in  the  surface  stratum  undergoes  a  gradual  increase  with 
increasing  depth.  This,  which  was  not  true  of  the  waters  of  the  Charle- 
voix region,  may  be  a  characteristic  of  the  extremely  shallow  water.  One 
can  think  that  the  true  plankton  forms  do  not  reach  the  conditions  for 
most  favorable  development  until  further  removed  from  the  influence  of 
the  bottom  than  the  meagre  2  to  3  meters  of  the  shallow  hauls  in  Lake  St. 
Clair.  This  supposition  is  apparently  strengthened  by  the  facts  shown 
in  the  average  of  the  table  on  the  preceding  page  and  is  still  more  clearly 
evident  on  the  plates.*  The  amount  of  plankton  in  the  surface  stratum  is 
only  about  half  as  much  in  Lake  St.  Clair  as  in  the  northern  waters,  but  in 
the  deepest  water  of  the  former  lake  the  amount  is  about  the  same  as  the 
smallest  quantity  recorded  in  the  Charlevoix  region.  I  am*  inclined  to 
believe  then  that  the  amount  of  plankton  in  the  surface  stratum  increases 
with  the  depth  for  very  shallow  waters  until  a  certain  maximum  is  approx- 
imated, and  then  is  independent  of  the  depth  of  the  water.-  This  is,  how- 
ever, hardly  more  than  a  working  hypothesis  at  present  and  deserves 
further  careful  investigation. 

The  stratum  45-1.5  m.  shows  a  certain  decrease  with  increasing  depth  of 
water,  the  reverse  of  conditions  in  the  surface  stratum  while  the  few  obser- 
vations on  a  deeper  stratum,  bottom  to  4.5  m.,  agree  in  general  tendency  to 
increase  with  the  surface  stratum.  The  amount  in  .the  middle  stratum  is 
evidently  far  below  that  in  the  northern  lakes  and  the  variations  are  more 
intense  since  the  amount  of  plankton  present  becomes  nearly  zero  more 
than  once.  In  this  respect,  the  lines  on  Plate  11^,  for  Bound  and  Pine 
lakes  agree  more  nearly  with  Lake  St.  Clair  than  do  those  of  Lake 
Michigan. 

The  peculiar  tendency  of  proximate  strata  to  show  variations  in  opposite 
directions  is  evident  in  Lake  St.  Clair  as  well  as  in  Lake  Michigan,  in  con- 
nection with  which  the  matter  is  discussed.  Here  it  is  only  necessary  to 
say  I  regard  this  peculiarity  as  evidence  of  vertical  migration  of  part  or 
all  of  this  plankton  under  circumstances  not  yet  known. 

One  feature  deserves  further  discussion.  No  doubt  it  has  already  been 
noticed  that  the  comparison  between  stratal  hauls  in  the  lakes  is  open  to 

*  Plates  I,  II,  III,  are  all  drawn  on  ezaotly  the  same  aoale. 
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criticism  since  in  Lake  St.  Olair  the  limits  are  not  the  same  as  in  the  north- 
em  lakes  studied.  It  is  true  that  as  yet  no  definite  information  is  at  hand 
as  to  the  exact  position  in  a  stratum  which  the  mass  of  the  plankton  holds 
and  if  in  Lake  St«  Olair  a  considerable  part  of  the  plankton  from  the 
stratum  1.5-4.5  m.  were  to  have  been  found  in  the  upper  half  meter  of  that 
stratum  the  total  for  the  surface  two  meters  would  more  nearly  or  quite 
equal  that  in  the  same  limits  in  Lake  Michigan.  In  the  work  on  Lake  St. 
Clain  the  stratal  hauls  employed  were  1.5-0,  3.(M),  4.5-0,  and  bottom  ~0. 
Now  it  is  a  curious  fact,  and  perhaps  not  without  bearing  in  the  present 
discussion,  that  the  method  of  subtraction  gives  for  the  four  strata  an  aver- 
age amount  of  plankton  per  cubic  meter  of  water  of  6.4, 1.6,  -0.1,  and  1.5  cc. 
That  is  of  the  two  layers,  each  one  and  one-half  meters  thick,  which  con- 
stitute the  stratum  4.5-1.5  m.,  most  nearly  corresponding  to  that  of  6-2  m. 
used  in  the  Charlevoix  work,  the  deeper  one  contains  on  the  average  a 
little  less  than  nothing.  This  shows  distinctly  that  the  bulk  of  the  plank- 
ton in  Lake  Si  Glair,  between  the  limits  of  4.6  and  1.5  meters  is  accumu- 
lated in  the  upper  half  of  the  stratum;  how  much  more  narrowly  it  is 
limited  cannot  be  told.  Hence  it  may  still  be  true  that  the  upper  two 
meters  contains  an  amount  equal  to  the  surface  stratum  in  Lake  Michigan. 
If  this  is  so,  however,  it  is  all  the  more  true  that  the  deeper  water  contains 
a  minimal  amount  of  plankton,  far  below  that  which  is  found  in  the 
waters  of  the  Charlevoix  region. 

One  interesting  general  relation  deserves  special  notice  here  though  it 
has  already  been  hinted  at  in  the  preceding.  There  seems  to  me  to  be  evi- 
dence of  opposite  variation  in  adjacent  strata  and  of  parallel  variation  in 
strata  once  removed  from  each  other,  i.  e.,  decrease  in  the  surface  stratum 
seems  to  be  accompanied  in  a  majority  of  instances  by  increase  in  the 
2-5jxl  stratum  and  decrease  in  the  5-lOm.  stratum;  and  at  least  one  of 
these  two  fluctuations  appears  to  be  generally  characteristic  of  changes  in 
any  line.  I  Qim  inclined  to  think  this  is  evidence  of  vertical  migration, 
under  circumstances  not  yet  apparent,  of  some  elements  of  the  plankton 
which,  being  normally  near  the  artificial  line  of  separation  of  two  strata 
such  as  we  used,  would  cause  contrary  variations  in  the  two  strata  b^ 
passing  from  the  one  into  the  other.  Beighard  (93,  p.  35)  gives  similar  evi- 
dence of  vertical  migration  by  the  contrary  variation  of  proximate  strata 
in  Lake  St  Clair.  The  solution  of  such  questions  depends,  however,  upon 
the  location  and  movement  of  the  species  which  constitute  the  plankton. 

In  the  work  of  Apstein  on  the  Lakes  of  Holstein,  the  artificial  strata 
employed  were  0  to  2  meters,  2  to  10  meters  and  10  meters  to  bottom. 
To  compare  the  results  of  this  work  on  Lake  Michigan  with  his  the  amounts 
for  the  various  strata  must  be  added  so  as  to  give  layers  corresponding 
here  to  those  he  employed.  If  the  table  on  p.  50  be  treated  so  as  to 
combine  the  strata  in  this  way,  the  following  table  is  made,  showing 
in  cc.  the  volume  of  plankton. under  1  sq.  m.  of  surface  for  each  stratum 
at  each  station: 


*  EBtimated. 


Nnmberof  Stadoti 

IX. 

X. 

XL 

XUI. 

XV. 

X7I. 

XVII. 

iviii. 

XIX. 

XX. 

XXI. 

XXI  r. 

2  m.— «iir£Boe 

10  m. — t  m..>..._.. 

19.4 
35.8 
61.8 

18  Ji 
29.8 
59.1 

22.1 
U.5 

108.8 

28.4 
51.2 
68.6 

26.3 
28.1 

27.2 
53.8 
45.1 

28.4 
05.8 
71.7 

26.8 
23.0 
40.4 

25.7 

83.1 

•16.5 

18.5 
31.1 

60.5 

28.2 
27.1 
38.4 

17.7 
81.6 

Bottom— -10  m. 

61.9 

66 
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Or  reduced  as  before  to  common  terms  for  comparison. 


Number  of  Statloos 

TX. 

9.7 
4.4 

4.4 

X. 

9.2 
8.7 
1.4 

XI. 

U.O 

5.6 

1.0 

xm. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XXTT. 

▲t. 

Amount  of  plankton 
per  en.  m.  of  water  in 

aorfaoe  atratom 

In  2—10  m.  Btratnm 

In  10  m.— bot*m  stratum 

14.2 
6.4 
8.2 

12.7 

18.6 
6.7 
8.4 

1L7 

8.2 
0.6 

18.1 
2.6 
1.6 

12.9 

4.2 

•1.5 

9.2 
8.9 
8.0 

1L6 
8.4 
8.2 

.8.9 
8.9 
1.6 

4.7 

If  now  the  amount  of  plankton  in  the  bottom  stratum  of  each  station  in 
the  above  table  be  taken  as  a  unit  for  that  station  and  the  upper  strata 
expressed  in  terms  of  it,  the  results  will  show  the  relative  distribution  of 
plankton.    This  has  been  done  in  the  next  table. 


Number  of  Station. 

Sorfaoe  stratum 

2  to  10  m.  stratum 
10m.  to  bottom .... 


TX. 

X. 

XI. 

xm. 

XVI. 

4.0 

XVII. 

XVUI. 

XTX. 

XX. 

XXT. 

2.2 

6.6 

11.0 

4.4 

19.5 

8.2 

8.6 

4.6 

8US 

1 

2.6 

66 

2.0 

2.0 

18.7 

1.6 

2.8 

2.0 

1.1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

xxn. 

B.6 

2. 
1 


Apstein  has  made  similar  comparisons  for  one  of  the  largest  of  German 
lakes,  Dobersdorfersee  near  Kiel,  and  gives  the  following  table  of  relationa 
for  that  body  of  water,  which  has  however  only  the  limited  depth  of  20  m. 
at  most 


Date 

Number  of  haul 

Stratum  0  to  2  m 

2  to  10  m  ... 
10  to  20  m.. 


vu. 

VII. 

VIll. 

vm. 

IX. 

X. 

X. 

XL 

ni. 

IV. 

5 

19 

2 

80 

20 

4 

11 

15 

27 

13 

26 

27 

28 

80 

82 

83 

84 

87 

• 

41 

48 

1.7 

2 

4.2 

8.9 

7.9 

1.7 

2.9 

4.2 

6.8 

2.S 

1 

1 

0.9 

8.9 

2.9 

0.2 

0.6 

1 

2 

0.5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

V. 


u 


a.s 

0l9 

1 


The  date  of  our  work  was  August,  so  that  comparisons  should  be  made 
properly  only  with  the  first  three  hauls  of  this  table;  they  are,  however, 
all  much  alike,  and  show  greater  uniformity  than  those  from  Lake  Michi- 
gan given  in  the  preceding  table.  This  is  no  doubt  due  to  the  differenoe 
in  depth,  for  the  two  deep  stations  in  Lake  Michigan,  XI  with  112  m.,  and 
XYII  with  130  m.,  are  just  the  ones  in  which  the  surface  stratum  is  extremely 
lar^e  in  proportion  to  the  deep  stratum.  The  other  stations,  especially  the 
shallower  ones,  IX,  XIII,  X  vl,  XXI,  show  a  proportionate  distribution  of 
plankton  approximately  like  that  found  by  Apstein.  This  is  the  more  unex- 
pected and  interesting  when  the  amount  of  plankton  in  the  two  lakes  is 
considered,  for  Dobersdorfer  See  is  rich  in  plankton,  whereas  Lake  Micki- 
gan  belongs  to  those  lakes  denominated  plankton  poor.  Hauls  of  equal 
depth  show  the  latter  very  clearly. 

*  flstimated. 
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liake  Michican. 

Dobendorfer  See. 

Kn*nNn' of  hanl  ^..    ^^„...    ..u^—  ... 

XII. 

XIV. 

XV. 

XX  r. 

25 

27 

26 

27 

Depth  of  haul  in  meters 

4.2 

8 

10 

22 

5 

7 

18 

19 

Total  amoaiit   of   plankton    in   oo.( 
nnder  1  iq.  m.  of  snrfftoe , ' 

27 
24 

879 
.  530 

""227' 

909 
909 

580 

65 

53 

89 

720 

In  hauls  from  equal  depths  there  is  about  ten  times  as  much  plankton 
nnder  1  sq.  m.  of  surface  in  Dobersdorfer  See  as  is  found  in  Lake  Michi- 
gan. Yet  not  only  is  the  amount  in  the  surface  stratum  of  both  greater 
than  the  amount  in  any  other  equal  portion  of  the  water,  but  it  is  also  true 
that  the  two  lakes  show  a  greater  similarity  in  percentage  of  vertical  dis- 
tribution of  the  plankton.    This  may  be  formulated  as  follows: 

Partial  vertical  hauls  from  equal  depths  yield  equal  volumes  in  the 
same  lake,  and  equal  percentages  in  different  lakes.* 

If  we  consider  the  relations  shown  by  the  lines  on  Plate  11^ ,  a  more 
natural  combination  of  the  strata  used  in  the  work  on  Lake  Michigan  than 
that  used  by  Apstein  for  those  of  Dobersdorfer  See,  would  be,  (I)  the 
surface  stratum  alone,  richest  in  plankton;  (2)  the  three  intermeidiate 
strata,  nearly  equal  to  one  another  in  amount  of  plankton  present  in  each; 
(3)  the  deep  strata  uniformly  poor  in  plankton. 

For  comparison  the  results  are  brought  together  into  another  table  which 
gives  the  amount  of  plankton  in  cubic  centimeters  under  one  square  meter 
of  surface  for  the  three  sets  of  strata: 


Number  of  station 

TX. 

X. 

XL 

XIII. 

XVI. 

XVII. 

XVTIT. 

XTX. 

XX. 

XXT. 

XX I  i. 

2  m.  to  sQrftioe 

19.4 
97.9 
-1.8 

18.5 

784 
10.0 

22.1 
98.4 
54.9 

28.4 
140.8 
-26.1 

27.2 
99.2 

28.4' 
185.9 
1.1 

2&3 
68.9 
-OJi 

25.7 

92.8 

? 

ISJi 
64.4 
27.2 

28.2 
65.5 

17.7 

2Sm.  to  2  m. . 

58.0 

Bottom  to  26  m.... 

25.5 

By  dividing  the  total  amount  in  each  stratum*  by  the  thickness  of  the 

*  Since  writing  the  aboTe  I  have  seen  a  paper  by  Walter  (95).  He  speaks  of  qoantitatlTe  plankton 
measorements  as  "  an  inTalnable  aid  dn  theinTesti«ations**  of  the  shallow  breeding  Ponds  on  which  he 
worked,  and  prefers  measurements  to  weighing  for  their  conrenienoe  and  accuracy.  The  paper  is  almost 
excIusiTelr  deroted  to  methods,  bat  one  general  principle  of  plaakton  distribatlon,  cited  without  the 
data  on  which  it  is  founded,  deserv-ss  mention  here.  He  says:  **  In  a  cubic  meter  of  water  taken  from  a 
•hallow  area  the  amount  of  plankton  is  grsater  than  in  a  cubic  meter  from  a  deeper  place."  and  further 
**  I  do  not  know  to  what  extent  this  is  true  of  deeper  bodies  of  water."  As  wUl  be  seen,  this  is  a  some- 
what seneral  statement  of  the  relations  between  the  depth  and  the  amonnt  of  plankton  which  are  dis- 
onssed  more  precisely  in  the  preceding  pages.  Independent  aad  conenrreat  obserTations  on  the  Talne  of 
plankton  measurements  and  on  the  variation  in  amount  with  depUi  in  bodies  of  water  affording  such 
sharply  contrasted  conditions  as  the  shallow  carp  ponds  and  the  Great  Lakes  are  certainly  powerful  argu- 
ments for  the  accuracy  of  plankton  studies  and  also  in  support  of  the  general  principles  elucidated  in  this 
particular  case. 

The  importance  of  depth  as  a  factor  in  determining  the  amount  of  plankton  is  farther  CTident  from  the 
observations  of  Zachanas  (95).  He  states  (p.  119)  that  there  is  an  evident  dependence  of  the  amount  of 
plankton  on  the  depth  of  the  water,  but  what  may  be  the  interrelation  is  not  stated  more  exactly  in  that 
place.  An  examination  of  his  records  of  hauls  shows  that  it  must  be  in  general  the  same  as  that 
we  found  in  Lake  Michigan  and  elsewhere.  It  should  be  noted  that  only  series  of  hauls  made  within  a 
oomparatiTely  limited  time  can  be  compared  for  this  purpose,  since  the  well-known  seasonal  variations 
in  the  plankton  certainly  affect  markedly  the  volumss  of  nauls  made  at  considerable  time  intervals  from 
each  other. 

8 


58 


MICHIGAN  PISH  OOMMISSION— BULLETIN  NO.  6. 


stratum  for  each  station,  the  table  shows  the  amount  of  plankton  in  oubic 
centimeters  per  cubic  meter  of  water  at  each  station: 


Number  of  Station 

IX. 

X. 

XI. 

XTII. 

14.2 
6.i 

-5.2 

XVI. 

xvn. 

XVITI. 

XTX. 

XX. 

XXI. 

XXII. 

At. 

In  ttratnm  0  to  2  m.  .. 

••       2  to  25  m... 

"       26m.tobot- 

tom  .._. .._ 

9.7 
4.8 

-1.8 

9.2 
3.4 

-   0.4 

11.0 
4.1 

0.6 

4.8 

11.7 
5.0 

0 

18.1 
2.8 

0. 

12.0 
4.0 

? 

0.2 
2.8 

1.7 

11.6 
2.8 

8.0 
8.5 

1.5 

t 

Thiokneas  in  meters  of 
deepest  stratam 

1 

28 

87 

5 

106 

U 

11 

10 

17 



If  for  each  station  of  this  table  the  amount  of  plankton  in  the  interme- 
diate stratum  be  taken  as  a  unit,  and  the  amounts  in  the  surface  and  deep 
strata  be  expressed  in  terms  of  this  unit,  the  result  is  as  follows: 


Nomber  of  Station 

IX. 

X, 

XI. 

XIII, 

XVI. 

XVII. 

xvm. 

XIX. 

XX. 

XXT. 

XXII. 

At. 

Sorfaoe  stratam 

2.8 
1 

-0.3 

2.7 

1 

0.1 

2.7 

1 

0.1 

2.8 

1 
-0.S 

8.2 

1 

2.0 

1 

0 

4.7 

1 
0 

8.2 

1 

8.8 

1 
0.6 

4.1 
1 

3.6 

1 
0.6 

3.1 

Intermediate  stratum . . . 
Deep  stratam   

1 
0.0 

This  table  demonstrates  once  more  and  clearly  that  (1)  the  surface  two 
meters  contain  much  more  plankton  per  cubic  meter  of  water  than  any 
stratum  below  it,  and  (2)  the  deep  stratum  is  practically  devoid  of  plank- 
ton in  comparison  with  the  upper  portions  of  the  water. 

This  relative  superiority  of  the  surface  stratum  in  plankton  contents  was 
first  demonstrated  in  European  lakes  by  Apstein.  As  already  noted  these 
lakes  are  of  limited  area  and  depth,  and  moderate  inflow  cmd  outflow. 
Beighard  found  the  same  plankton  distribution  in  Lake  St.  Glair  which  is 
greater  in  area,  less  in  depth  and  extremely  unstable  in  volume  owing  to 
the  enormous  inflow  and  outflow.  The  observations  recorded  here  serve  to 
show  similar  conditions  in  the  Charlevoix  region  of  Lake  Michigan,  which, 
even  in  the  limited  region  examined,  is  much  larger  in  area,  many  times 
greater  in  depth  and  extremely  stable  in  volume  owin^  to  the  small  inflow 
and  outflow.  At  the  same  time  we  found  like  conditions  in  Bound  and 
Pine  lakes,  one  very  small  and  changeable,  the  other  large  and  compara- 
tively stable.  In  the  light  of  these  observations  on  widely  sex)arate  and 
extremely  dissimilar  bodies  of  fresh  water,  it  may  fairly  be  assumed  to  be 
a  general  truth  that  the  surface  stratum  contains  more  plankton  than  any 
other  equal  portion  of  the  water.  In  Lake  Michigan,  as  also  in  Bound 
and  Pine  lakes  it  was  equally  true  that  the  amount  of  plankton  in  the  sur- 
face stratum  is  independent  of  the  depth. 

The  question  naturally  suggests  itself  as  to  the  distribution  of  the 

{)lankton  within  this  stratum.  The  surface  towings  in  Bound  and  Pine 
akes  and  Lake  Michigan  were  ordinarily  made  at  about  8  a.  m.,  and  the 
blanks  on  which  were  recorded  the  daily  catches  show  unmistakably  that 
the  plankton  at  the  immediate  surface  contained  algee  and  rotifers,  but 
only  very  rarely  crustaceans  and  then  but  few  of  them.  The  amount  of 
these  tows  was  never  taken  carefully  and  measured  but  they  showed  them- 
selves at  a  glance  to  be  meagre  in  comparison  with  towings  from  deep€r 
levels.     In  order  to  test  the  matter  more  carefully  I  had  a  net  of  peculiar 
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pattern  coBstmcted,  From  its  general  appearance  it  received  at  the  hands 
of  the  party  the  name  of  '^  torpedo  "  net.  A  cylinder  of  wire  ^anze  was 
reenforced  by  bands  of  brass  at  both  ends  and  by  three  longitudinal  brass 
wires  of  one-eighth  inch  in  diameter,  soldered  to  the  gauze  and  strengthened 
by  external  hooks  of  wire.  The  front  end  was  provided  with  a  tight  fitting, 
solid  funnel  which  had  external  eyelets  so  that  it  could  be  firmly  fastened 
to  the  euds  of  the  longitudinal  rods  on  the  outside  of  the  cylinder.  Three 
of  these  funnels  were  used,  having  openings  of  0.5,  0.75,  and  one  inch  in 
diameter.  The  other  end  of  the  cylinder  was  also  closed  by  a  funnel  but 
of  gauze  with  ai^  oil  can  top  at  the  end.  The  inside  of  the  cylinder  and 
of  the  lower  funnel  was  lined  by  a  net  of  fine  India  linen.  From  the  cord 
which  towed  the  net  a  lead  weight  was  suspended  about  a  foot  in  front  of  the 
mouth  of  the  front  funnel.  Thus  equipped  it  could  be  drawn  behind  our 
fishing  tug  at  full  speed  and  yet  remain  well  below  the  surface  of  the 
water.  The  amount  of  water  which  could  enter  was  regulated  by  the 
opening  of  the  funnel  and  was  small  enough  to  allow  of  its  filtering 
through  the  large  lateral  area  of  the  net  so  as  to  leave  the  plankton  in  good 
condition.  The  material  washed  back  along  the  sides  of  the  net  and  col- 
lected in  the  rear  funnel  from  which  it  was  taken  when  the  net  was  hauled 
in.  We  dragged  this  net  for  several  days  during  our  trips  on  Lake  Michi- 
gan and  for  hours  at  a  time.  Yet  the  amount  of  plankton  obtained  was 
exceedingly  small.  No  reason  can  be  given  why  the  water  should  not 
have  passed  through  the  net  in  large  quantities  during  these  long  trips 
and  so  far  as  we  could  see  it  did.  There  was  no  means  at  hand  of  meas- 
uring the  amount  filtered  and  of  recording  the  permanency  of  the  stream 
entering  the  funnel;  this  is  of  course  the  vulnerable  point  of  the  evidence. 
Apparently,  however,  the  apparatus  worked  well  and  continuously,  and 
unless  some  reason  can  be  found  why  the  plankton  could  not  enter  the 
net,  we  are  forced  to  grant  that  at  that  time  of  day  the  amount  of  plankton 
in  the  upper  foot  of  water  is  practically  niL*  These  experiments 
were  made  during  the  day.  Uniortunately  there  was  no  opportunity 
to  repeat  them  after  nightfall.  Surface  towings  were,  however, 
made  in  Bound  and  Pine  lakes  from  a  row  boat  after  dark.  With 
the  same  net,  in  the  same  way  and  at  the  same  place,  where  in 
daylight  a  scanty  collection  of  rotifers  and  algsB  was  made,  the  dark- 
ness yielded  a  rich  haul  including  multitudes  of  Crustacea.  It  was  only 
the  upper  six  to  twelve  inches  of  the  water  which  was  filtered  in  both 
cases.  This  evidence,  scanty  and  incomplete  as  it  certainly  is,  still  points, 
to  my  mind  unmistakably,  to  the  existence  of  diurnal  migrations  on  the 
part  of  the  crustaceans  at  least  This  well  known  occurrence  in  salt  water 
has  been  found  by  France  (94)  to  take  place  in  the  case  of  fresh  water 
forms  in  Lake  Balaton,  Hungary;  Marsh  ^94)  has  also  observed  it  in 
Green  Lake,  Wis.  In  a  recent  publication  Birge  (95)  denies  the  existence 
in  Lake  Mendota,  Wis.,  of  such  migrations  at  least  beyond  the  limits  of 
three  meters.  I  have  already  called  attention  to  the  fact  (p.  55),  that 
vertical  migrations,  carrying  large  numbers  of  a  species  over  the  limits  of 
the  artificial  strata  used  in  the  lake  work,  would  cause  the  compensatory 
fluctuations  in  adjacent  strata  as  shown  on  the  plates.  It  is  true  that  if 
the  hauls  made  in  the  Charlevoix  region  are  plotted  with  reference  to  the 
time  of  day  there  does  not  seem  to  be  any  correlation  between  the  time  of 

*  While  Tery  kindly  reading  the  proof,  Prof.  Belghard  called  my  attention  to  the  fkiot  that  he  reaohed 
a  flimilar  eonolnsion  in  a  paper  read  before  the  American  Fieheriee  Society  (see  Report  for  1882).  Neither 
the  paper  nor  the  Tolnme  are  aooeaaible  to  me  at  date  of  writing. 
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the  hauls  and  the  yariations  in  amount.  Of  course  it  should  be  noted  that 
the  hauls  we  made  were  never  very  late  in  the  day  and  the  supposed 
vertical  migrations  may  have  been  due  to  entirely  different  causes  if, 
indeed,  they  actually  occurred. 

I  have  already  called  attention  to  the  compensatory  fluctuations  in  the 
plankton  of  adjacent  strata  from  Lake  St.  Olair;  these  are  very  striking  if 
one  examines  the  results  given  by  Beighard  for  the  strata  of  only  1.6  m.  in 
thickness  and  are  more  than  half  of  them  eliminated  by  oombining  the 
two  strata  1*5-3  m.  and  3^4,5  m.  Mention  has  also  been  made  above  of  the 
comparative  barrenness  of  the  lower  half  of  the  stratum  1,6-4.5  m. 

All  of  the  peculiarities  noted  in  this  connection  point  in  one  direction 
and  justify  the  conclusion  that  the  distribution  of  the  plankton  within  the 
limits  of  an  artificial  stratum  is  very  unequal;  the  variations  in  its  distru 
biition  are  probably  due  to  vertical  migration. 

One  further  question  in  vertical  distribution  demands  brief  considera- 
tion. We  have  seen  that  the  amount  of  plankton  per  cubic  meter  of  water 
varies  inversely  as  the  depth  from  which  the  water  is  obtained.  Does  the 
volume  decrease  constantly  from  surface  to  the  bottom  or  is  there  near 
the  latter  an  increase^  an  accumulation  of  forms  more  or  less  depend- 
ent upon  the  bottom?  No  exact  observations  were  made  to  determine  this 
point,  but  some  data  bearing  upon  the  question  were  recorded.  In  the 
qualtiative  studies  made  during  the  first  two  weeks  on  Bound  and  Pine 
lakes,  and  Lake  Michigan  it  was  customary  to  have  a  tow  taken  by  an 
ordinary  surface  net  and  and  also  one  taken  by  a  runner  net  drawn  along 
the  bottom.  This  was  let  down  open  through  the  water  and  drawn  up 
open  also,  so  that  its  contents  were  in  no  sense  strictly  bottom  forms,  nor 
was  there  any  means  of  using  them  in  quantitative  determinations.  It  was 
customary  to  draw  both  this  bottom  net  and  the  surface  net  about  an 
equal  length  of  time.  Now  while  we  noticed  from  the  first  that  the  surface 
net,  as  already  mentioned,  obtained  but  a  small  amount  of  material,  chiefly 
Botifera  and  Protbzoa,  it  was  also  remarked  that  the  bottom  net  brought 
up  a  host  of  specimens,  and  that  these  were  almost  entirely  Crustacea. 
The  mass  of  material  was  composed,  as  examination  showed,  of  only  a  few 
species,  but  these  few  were  present  in  such  enormous  numbers  of  individ- 
uals as  to  make  the  catch  a  veritable  ''  soup."  In  my  daily  note  book  this 
richness  of  the  bottom  tow  was  commented  on  for  days  until  we  recognized 
it  as  a  constant  occurrence  and  among  the  notes  I  find  the  statement  that 
the  tow  appeared  as  rich  in  quantity  as  any  evening  surface  tow  on  the 
ocean.  I  was  in  fact  thoroughly  astonished  to  find  such  masses  in  fresh 
water  catches.  There  was  practically  an  entire  lack  of  the  numerous  insect 
larvae  which  make  the  volume  of  some  fresh  water  hauls  so  great;  the  tow 
consisted  of  almost  nothing  but  myriads  of  Gopepoda.  Now  these  were 
either  migrants  from  the  superjacent  water  or  permanent  residente  of  a 
zone  near  the  bottom.  The  vertical  hauls  gave  no  evidence  of  the  exist- 
ence  of  this  mass  of  Crustacea  near  the  bottom,  although  the  hauls  were 
made  at  the  same  place  and  at  corresponding  times  of  day.  I  wish  to 
point  out  here  some  faults  in  this  negative  argument  and  to  emphasize  the 
fatal  error  in  placing  entire  dependence  upon  hauls  of  a  vertical  net  In 
the  first  place  the  impervious  canvass  cone  brings  the  actual  opening  of 
the  net  about  40  cm.  above  the  bottom  when  the  net  is  actually  resting 
upon  a  fiat  surface;  stones  and  other  objects  as  well  as  inequalities  in  the 
surface  may  increase  this  distance  considerably.  Aeain,  the  net  is  lowered 
to  the  bottom,  rests  there  a  sec3nd  and  is  then  hauled  steadily  to  the  sur- 
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face.  The  bucket  hanging  below  makes  some  disturbance  in  the  water 
before  the  cone  reaches  the  bottom,  and  the  strong  swimming  forms,  such 
as  Limnooalanti8,  and  other  Gopepoda,  would  have  abundant  opportunity 
to  escape  from  the  dangerous  ground  above  the  cone,  the  place  of  greatest 
disturbance  and  hence  the  point  from  which  the  fugitives  turn.  Both  of 
these  reasons  would  naturally  tend  to  lessen  the  number  of  bottom  forms 
taken  in  vertical  hauls.  The  runner  net  also  gave  evidence  of  a  consider- 
able number  of  Mysis  near  the  bottom,  but  ^  as  might  be  expected  they 
were  taken  only  rarely  and  by  twos  or  threes  in  the  vertical  net. 

This  is  the  vertical  distribution  characteristic  of  the  warmer  season  of  the 
year  when,  not  only  in  respect  to  light  but  also  in  regard  to  temperature, 
the  surface  stratum  is  much  the  most  favorable  portion  of  the  water  for 
growth.  In  regard  to  only  one  of  these  factors  do  the  conditions  remain  the 
same  throughout  the  year,  the  light  supply  is  uniformly  greater  at  the  surface 
in  all  seasons,  but  during  the  fill  it  is  mown  that  the  temperature  of  the 
water  becomes  more  and  more  uniform  throughout  and  finaUy  in  the  winter 
the  deeper  strata  are  actually  warmer.  I  know  of  only  one  observation  as 
to  the  effect  of  this  change  in  temperature  on  the  relative  populousness  of 
the  various  strata.  Birge  (95,  p.  ^0),  records  that  during  the  fall  the  dis- 
tribution becomes  more  and  more  uniform  throughout  the  water  and  that 
the  surface  stratum  does  not  show  any  superiority  in  the  amount  of  plank- 
ton present  in  it.  If  this  be  confirmed  for  other  bodies  of  water  it  will  be 
evidence  that  the  factor  of  temi)erature  has  more  effect  on  the  distribution 
of  the  plankton  than  the  light 

No  opportunity  has  yet  been  found  for  qualitative  work  on  the  hauls  of 
the  vertical  net.  The  counting  of  such  a  mass  of  material  would  involve 
more  time  than  it  has  been  possible  for  me  to  devote  personally  to  that 
purpose  and  no  other  opportunity  has  yet  offered  itself.  I  am  personally 
skeptical  of  the  value  of  enumeration  under  ordinary  circumBtances  and 
most  of  all  of  such  efforts  as  are  not  extended  throughout  the  year  to  afford 
a  basis  for  estimating  the  rise  and  decline  of  varions  species. 

It  is  evident  of  course  that  not  all  the  plankton  is  equally  valuable  as 
fish  food  and  not  all  of  it  seems  directly  or  indirectly  to  form  marketable 
fish.  As  has  already  been  mentioned  the  Crustacea  form  the  most  import- 
ant element  from  the  standpoint  of  the  fish  culturist.  While  I  with  the 
assistance  of  one  or  more  members  of  the  party,  was  taking  hauls  with  a 
vertical  net  at  one  side  of  the  boat.  Professors  Birge  and  Marsh  with  some 
assistance  were  securing  stratal  hauls  of  Crustacea  alone  at  the  other  side 
of  the  tug.  Each  of  these  gentlemen,  who  contributed  so  much  to  the 
results  .of  the  work  in  other  directions  also,  brought  with  him  a  specially 
constructed  closable  net  of  his  own  designing  so  constructed  that  it  could 
be  lowered,  closed,  opened,  raised  a  given  distance,  closed  again  and 
brought  to  the  surface.  One  of  the  nets  has  already  been  described  (Birge 
96,  p.  423)  and  the  other  will  be  shortly.  At  times  both  of  the  nets 
were  used  together  and  again  a  series  of  hauls  was  made  with  one  only. 
The  coarser  cloth  used  in  the  net,  the  smaller  amount  of  material  obtained 
and  the  greater  rapidity  with  which  a  pure  crustacean  haul  filters,  made 
it  possible  for  them  to  secure  a  series  of  hauls  from  2  and  5  meters  and 
then  every  ten  meters  to  the  bottom  even  in  the  deepest  places,  in  the 
same  time  that  was  consumed  in  making  with  the  vertical  net  the  series  of 
hauls  already  described.  These  hauls  are  to  be  counted  in  the  simplified 
method  described  by  Birge  (  95  ),  and  will  make  an  exceedingly  valuable 
contribution  to  the  vertical  distribution  of  this  most  important  element  of 
fish  food  contained  in  the  plankton. 
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8WABM8  IN  THE  PLANKTON. 

In  the  precediDg  pages  an  effort  baa  been  made  to  show  uniformtty  of 
horizontal  distribation  of  the  plankton  as  a  whole  and  the  absence  of  such 
accnmulations  as  might  be  termed  "swarms.'^  From  the  evidence  obtained 
here  and  elsewhere  1  am  led  to  believe  that  swarms  of  the  entire  plankton 
do  not  exist  and  furthermore  I  can  see  no  variations  of  biological  condi- 
tions which  shonld  accumulate  all  the  life  in  the  water  within  certain 
areas,  large  or  small,  and  leave  other  areas  more  or  less  devoid  of  life. 
Even  on  the  land  where  conditions  are  so  much  more  variable  that 
environment  in  the  water  is  relatively  stable,  no  such  local  accumn- 
lations  are  found.  It  is  true  that  areas  of  considerable  extent  are 
more  densely  populated  than  other  parts  of  the  land,  and  the  jan- 
gles of  the  tropics,  for  instance,  are  sometimes  said  to  "swarm" 
with  life.  In  the  same  way  Agassiz  (88)  speaks  of  that  portion  of  the  conti- 
nental slope  and  of  the  opposite  island  slope  which  is  washed  by  the  Galf 
Stream  as  crowded  with  life.  In  these  and  similar  instances  there  is  a 
comparison  of  considerable  areas  with  distant  portions  equally  large. 
This  is  not  in  the  least  parallel  with  what  some  have  believed  to  be  plank- 
ton swarms.  Investigators  have  declared  that  within  the  narrow  limits  of 
small  bodies  of  water  and  frequently  at  points  proximate  to  each  other  the 
total  amount  of  plankton  varies  so  greatly  as  to  warrant  the  assumption  of 
contiguous  populous  and  barren  areas  in  the  water,  that  is  the  existence  of 
swarms  of  the  entire  plankton.  Now  the  work  of  Beighard  in  Lake  St.  Clair 
and  Apstein  and  Zacharias  in  Holsteiu  lakes  and  the  results  of  this  work  on 
Lake  Michigan  have  shown  clearly,  in  my  opinion,  that  this  is  not  the 
case.  In  the  preceding  pages  is  given  evidence  that  the  total  amount  of 
plankton  does  vary,  but  that  it  varies  in  accord  with  the  depth  and  that 
beyond  this  there  are  no  variations  considerable  enough  to  warrant  the 
assumption  of  the  existence  of  swarms  of  the  plankton  as  a  whole.  It 
would  not  be  strange  if  the  exact  amount  of  plankton  varied,  perhaps  con- 
siderably, at  the  two  ends  of  Lake  Michigan  and  certainly  some  shallow 
plant-filled  lakes  in  the  vicinity  of  Charlevoix  and  in  free  communication 
with  the  main  lake  by  small  yet  perfectly  open  channels  do  contain  a  much 
lar^r  amount  of  plankton  than  Lake  Michigan  itself,  yet  the  first  possible 
variation  is  as  little  evidence  of  swarms  as  the  latter. 

How  do  the  separate  species  conduct  themselves  in  this  respect?  Are 
they  also  nearly  equally  distributed,  or  is  there  reason  to  think  that  they 
may  occur  in  swarms?  The  inequality  in  seasonal  distribution  of  various 
species  is  well  known.  Thanks  to  the  work  of  Zacharias  a  considerable 
number  of  species  have  been  watched  from  day  to  day  and  it  seems  clear 
that  most  forms  pass  through  one  or  more  cycles  of  variation  in  each  year. 
Such  a  cycle  includes  a  period  of  advance,  of  increase  in  numbers,  a  maxi- 
mum,  a  time  of  decline  and  decre€ise  in  numbers,  and  finally  a  minimum, 
or  often  a  period  of  total  disappearance  from  the  plankton.  These  cycles 
are  coincident  with  seasons  or  changes  in  temperature.  Birge  (95)  has 
recorded  similar  variations  for  species  in  Lake  Mendota.  Such  variations 
as  these  are  characteristic  of  entire  bodies  of  water,  or  at  least  very  large 
areas  in  a  body  of  water.  The  species  appears  everywhere  almost  at  once 
and  its  disappearance  is  similarly  general.  It  is  not  evidence  of  swarma  to 
record,  as  Zacharias  does  (95,  p.  120  jf.),  that  a  certain  species  was  abun- 
dant in  one  place  and  wanting  on  the  other  side  of  a  long  island  which 
almost  completely  divided  the  lake  iuto  a  northern  and  a  southern  half.     It 
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must  first  be  shown  that  the  conditions  which  determine  the  development 
of  the  species,  temperature,  food,  etc.,  are  alike  in  both  places,  and  no 
evidence  on  these  weighty  questions  was  sought  or  furnished.  But  even 
then  it  is  as  little  evidence  on  species  swarms  as  the  fact  that  a  certain  fish 
may  be  caught  in  plenty  here  and  iS'  lacking  there  is  proof  of  that  that  par- 
ticular fish  goes  in  schools! 

The  word  '^swarm"  seems  to  need  a  more  precise  definition  in  the  light 
of  conditions  known  and  easily  observed.  To  my  mind  it  is  some  such 
massing  of  individuals  as  is  seen  in  a  school  of  fish,  a  flock  of  birds,  a  herd 
of  wild  cattle.  The  idea  is  certainly  not  precise  in  (quantity  since  any  one 
of  these  aggregations  may  consist  of  only  a  few  individuals  or  of  many  hun- 
dreds. They  are,  however,  definite  bands  collected  for  breeding  or  feed- 
ing purposes,  or  for  protection,  or  having  been  produced  by  excessive  mul- 
tiplication,  they  still  remained  in  a  localized  mass.  If  this  be  a  correct 
interpretation  of  conditions,  then  neither  those  accumulations  of  plankton 
or  single  species  made  at  certain  points  by  the  chance  of  'wind  or  current, 
nor  yet  these  normal  variations  in  the  nuinber  of  any  si)ecies  within 
a  given  area  due  to  the  more  favorable  environment,  can  be  properly  spoken 
of  as  swarms, 

Becurring  to  conditions  on  the  land  we  see  that  swarms  of  the  entire 
plankton  are  not  to  be  expected  and  in  fact  the  possibility  of  such  may 
well  be  doubted.  In  making  only  quantitative  determinations  of  the 
plankton  species  swarms,  if  existing,  are  apt  to  escape  notice  or  even  to  be 
masked  by  the  normal  variations  in  the  total  amount,  by  errors  in  method, 
apparatus,  or  manipulation  and  by  the  alternation  of  swarms  of  different 
species.  Furthermore  it  is  certain  that  if  such  swarms  do  exist  there  is  a 
constant  tendency  to  destroy  them  in  the  action  of  winds,  waves  and 
currents. 

A  species  swarm  will  affect  the  total  volume  of  plankton  very  little,  i.  e., 
not  noticeably  in  contrast  with  other  variations,  if  the  species  is  ordinarily 
very  common,  if  it  is  of  small  size  or  if  it  is  one  of  many  species 
{polytonic  plankton).  On  the  other  hand  the  total  volume  of  the  plankton 
ipnll  be  considerably  affected  if  the  species  swarming  is  of  large  size,  com- 
monly rare,  or  if  the  plankton  is  monotonic  (composed  of  but  few  species). 
Of  course  all  grades  between  these  two  extremes  are  possible  and  a 
considerable  factor  will  be  the  size  of  the  swarm  i.  e.,  the  number  of 
individuals  of  which  it  is  composed. 

The  evidence  heretofore  collected  as  to  the  existence  of  species  swarms 
seems  to  me  insufficient.  So  for  instance  the  enumeration  of  a  certain 
species  taken  in  a  haul  from  a  depth  of  40  m.  shows  at  one  time  400  indi- 
viduals, at  a  second  haul  1,100,  a  considerable  increase  to  be  sure,  but  not 
such  evidence  as  to  establish  the  occurrence  of  swarms.  If  it  be  true  that 
the  species  is  equally  distributed  over  the  entire  depth,  and  the  contrary 
is  not  even  suggested  in  the  context,  then  every  cubic  meter  held  at  the 
time  of  the  first  haul  10  individuals,  at  the  second  28.  One  section  of  land 
holds  now  10  cattle,  later  28;  where  is  the  evidence  of  herds?  It  is  evident 
that  actual  proof  of  the  occurrence  of  swarms  demands  more  exact  and 
detailed  evidence  than  has  yet  been  famished.  We  collected  no  positive 
evidence  upon  this  point,  bat  one  circumstance  tends  to  my  mind  to 
establish  the  probability  of  the  occurrence  of  swarms  under  some  circum- 
stances. During  one  of  our  trips  on  Lake  Michigan  the  runner  net  was 
drawn  over  a  certain  area  of  ground  off  Fisherman's  Island  several  times. 
Each  haul  brought  up  a  good  catch  of  Crustacea,  but  in  one  there  was  such 
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a  mass  of  LimnooalamuB  that  they  formed  a  solid  mass  of  aeyeral  ccm. 
The  number  was  fifty  or  one  hundred  times  j^reater  than  that  obtained  in 
the  other  hauls.  That  this  was  the  result  of  including  some  local  ag^;re- 
gation  of  the  species,  i.  e.,  some  swarm,  is  the  most  evident,  if  not  the  only 
explanation  of  the  case.  On  another  day  Mr.  Jennings  reported  a  mass  of 
AspUmohna  at  the  surface  just  ofiF  the  lighthouse  pier  so  great  that  thousands 
could  be  taken  at  every  haul  of  a  net  thrown  from  the  pier.  A  few  hours 
later  not  one  was  there.  This  may  have  been,  however,  a  wind  collection 
or  even  a  current  collection.  Of  course  the  surface  is  peculiarly  liable  to 
such  aggregations  by  the  effect  of  wind  or  current  and  the  deeper  water 
more  independent  of  such  influences. 


PINE  LAKE. 

The  town  of  Charlevoix  is  built  on  a  narrow  neck  of  land  which  sepa- 
rates Lake  Michigan  from  Pine  Lake  (see  map).  The  circular  basin  of 
Round  Lake,  which  affords  a  fine  harbor  for  the  shipping  and  fishing  Indus- 
tries  of  the  place,  lies  nearly  half  way  between  the  lakes  first  named,  and 
is  in  free  and  open  communication  with  both  by  channels  of  considerable 
size.  The  laboratory  was  located  on  the  shore  of  Bound  Lake  near  the 
building  in  use  by  the  Michigan  Fish  Commission  as  a  hatchery,  and  the 
situation  naturally  caused  us,  in  making  the  preliminary  studies,  to  turn 
our  attention  first  to  Round  Lake  and  then  to  Pine  Lake  and  Lake  Michi- 
gan. In  the  course  of  these  studies  some  features  of  interest  were  mani- 
fested by  the  comparison  of  the  three  bodies  of  water,  and  these  were 
supplemented  by  some  special  observations  on  the  part  of  the  botanist  of 
the  party,  Mr.  Thompson.  From  their  importance  in  connection  with  the 
general  question  of  fish  culture,  certain  of  the  biological  characteristics 
deserve  brief  consideration  here. 

Round  Lake,  a  scant  half  mile  in  diameter,  is  little  more  than  an  enlarge- 
ment in  the  course  of  the  stream  by  which  Pine  Lake  empties  into  Lake 
Michigan  The  connection  between  these  lakes  has  been  modified  for 
commercial  use  by  dredging,  so  that  now  a  five  meter  channel,  protected 
externally  by  piers  and  a  lighthouse  (see  map),  connects  Round  Lake  with 
Lake  Michigan.  Between  Pine  Lake  and  Round  Lake  the  old  stream,  which 
has  been  entirely  replaced  by  a  straight  dredged  connection,  lies  at  one 
side,  a  shallow  tortuous  brook,  known  as  the  '^Old  Channel."  The  broad, 
deep  and  straight  artificial  channel  renders  communication  between  the 
lakes  very  free  and  a  current  runs  indifferently  in  either  direction, depending 
upon  the  direction  of  the  wind,  and  no  doubt  also  on  the  level  of  Lake 
Michigan  and  Pine  Lake.  This  results,  of  course,  in  more  or  less  of  a 
mixture  of  the  forms  of  life,  especially  of  those  plankton  species  which 
occur  in  the  two. 

Round  Lake  is  simply  intermediate  ground,  and  in  the  character  of  its 
plankton  resembles  now  the  one,  now  the  other  of  the  larger  lakf  s  so  that 
it  possesses  no  characteristic  features  in  distinction  from  them.  With  the 
docks  which  line  a  large  part  of  its  shore  and  the  continuous  disturbance 
and  pollution  of  its  waters,  there  is  little  opportunity  for  the  development 
of  aquatic  plant  life;  yet  those  portions  of  the  lake  which  offer  any  possible 
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foothold  are  fairly  well  supplied  with  water  plants,  noticeably  the  shallow 
banks  and  the  qaiet  waters  of  the  old  channel. 

Pine  Lake  is  a  body  of  water  in  which,  as  in  Lake  Michigan,  conditions 
are  very  stable.  The  area  which  drains  into  it  is  evidently  limited,  as  a 
glance  at  the  map  will  show,  and  the  size  of  the  lake  itself  is  such  that  the 
inflow  and  outflow  form  but  a  small  percentage  of  the  total  voluma  There 
is  a  current  running  into  the  lake  at  the  outlet  quite  as  frequently  and 
quite  as  powerfully  as  there  is  in  the  opposite  direction.  The  shore  is,  in 
large  part,  sand  and  travel  for  a  short  distance  from  the  mar]^,  but  nearly 
the  whole  bottom  of  the  lake  is  composed  of  marl,  in  which  one  finds  a 
host  of  shells  in  eood  preservation.  From  washings  of  the  marl,  Mr. 
Walker  identified  tiie  following  forms: 


lAmnosa  desidiosa  Say. 

cataacopium  Say. 
sp. 
Physa  integra  Hald.  (young). 
Planorhia  btcarinaiiis  Say. 

j>anm8  Say. 
Valvaia  tricarinata  Say. 

sinoera  Say. 
Amnieola  porata  Sa^. 

lustrica  Flls. 


Ooniobaais  livescens  Mke. 
Sphcerium  striaiinum  Lam. 

simile  Say, 
Pisidium  abdHum  Hald. 

sp. 
Unio  luteolua  Lam.  (dead). 

sp.  (dead). 
Anodontd  (young)  (dead). 

Footiana  ( ?)  Lea. 


He  adds  concerning  these  shells:  ^'A  very  ftw  of  the  Amnioola  B,'nA 
Valvaia  were  alive.  Everything  else  was  dead  and  most  of  it  had  the 
chalky  appearance  of  fossil  specimens  from  the  marl." 

On  the  marl  one  finds  no  living  thing  save  here  and  there  scanty  tufts  of 
dwarfed  Chara^  which  was  never  found  in  fruit;  it  was  uniformly  encrusted 
by  a  heavy  calcareous  coating. 

The  absence  of  plants  along  the  shore  in  the  shallow  water  and  on  the 
sandy  or  gravelly  bottom  is  also  noteworthv.  Isolated  patches  do  occur 
but  they  are  thrifty  and  abundant  only  in  a  few  places,  the  most  prominent 
of  which  are  on  the  south  arm  of  the  lake.  It  will  be  noticed  that  the 
axis  of  the  main  lake  lies  directly  in  the  path  of  the  northwest  winds  and  it 
has  occurred  to  me  that  this  may  be  the  cause  of  the  absence  of  shore 
vegetation,  since  the  wash  along  the  shore  of  a  lake  as  large  and  deep  as 
this  would  be  too  powerful  to  allow  the  growth  of  plants  even  where  the 
bottom  was  of  a  suitable  character.  In  the  smaller  and  more  protected 
south  arm  there  is  a  much  larger  amount  of  vegetation.  We  were  unable 
to  make  any  exact  observations  in  that  part  of  tne  lake. 

Pine  Lake  has  undoubtedly  undergone  some  considerable  modifications 
within  recent  geological  times.  The  old  outlet  to  the  northward  is  easily 
traced  through  a  line  of  tamarack  swamp  to  Susan  Lake;  tbence  to  Lake 
Michigan  it  follows  a  small  stream  which  is  at  present  the  outlet  of  Susan 
Lake.  The  marl  bottom  which  underlies  a  very  considerable  part  of  Pine 
Lake  can  by  borings  be  found  not  far  below  the  surface  at  various  points 
around  the  lake.  The  gravel  and  glacial  drift  are  evidently  at  present 
being  washed  out  into  the  lake  over  the  marl  and  the  thickness  of  the 
layer  decreases  graduallv  as  one  recedes  from  the  shore.  MoUusca  are  not 
very  abundant  and  while  the  species  recorded  by  Mr.  Walker  are  recent 
and  most  of  them  at  least  found  in  this  locality  at  present,  the  existing 
conditions  are  inadequate  to  account  for  such  a  bed  of  marl  and  I  am 
inclined  to  believe  it  the  bed  of  an  older  lake  now  gradually  disappearing. 
9 
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The  importance  of  these  ooiiBiderations  is  evident  when  we  come  to*  exam- 
ine the  fauna  and  flora  of  the  lake. 

I  have  already  mentioned  the  striking  lack  of  vegetation,  both  littoral  and 
bottom.  Mr.  Thompson,  who  spent  some  time  in  a  careful  examination  of 
the  shore  says  in  this  connection,  '^The  entire  absence  of  MyriophyUum^ 
Utrioularia  and  the  aquatic  species  of  Ranunoulua  is  i)erhaps  signiflcant. 
The  scarcity  of  plants  is  apparently  due  to  the  marl  bottom  as  all  the  fairly 
thrif tv  plants  which  do  occur  are  found  growing  on  bottom  more  or  leas 
modified  by  deposits  of  sand  or  alluvial  sediment."  Similar  mention  of 
the  limited  amount  of  life  discovered  in  Pine  Lake  may  be  found  in  the 
reports  on  the  Protozoa  (p.  81),  Botifera  (p.  88),  and  Mollusca  (p.  98), 
published  in  appendices  to  this  paper.  Of  the  insect  fauna  Dr.  Wolcott 
writes: 

'\This  poverty  of  the  Pine  Lake  fauna  was  in  marked  contrast  to  the  rich* 
ness  of  that  of  the  neighboring  small  inland  lakes,  in  which  was  to  be  seen 
both  in  respect  to  number  and  identity  of  species  and  abundance  of  indi- 
viduals, a  marked  similarity  to  that  of  Lake  St.  Olair,  indicating  the  efPeot 
of  the  like  conditions,  while  at  the  same  time  it  emphasized  the  contrast 
between  both  and  Pine  Lake." 

The  plankton  studies  on  Pine  Lake  discussed  on  a  previous  page  and 
plotted  on  Charts  I^  and  11^,  show  that  the  surface  stratum  conUiins  if 
anything  somewhat  more  plankton  than  the  same  portion  of  Lake  Michi- 
gan but  the  deeper  strata  very  much  less,  so  that  in  shallow  water  (YIII) 
the  total  amount  of  plankton  is  approximately  the  same  as  in  Lake  Michi- 
gan while  in  the  deeper  water  (XXVI  to  VII)  the  total  amount  is  far  below 
that  in  the  main  lake. 

After  this  resume  of 'other  groups  it  will  not  be  strange  that  fish  are 
scarce  in  the  waters  of  Pine  lake.  Neither  those  of  Lake  Michigan  nor 
the  species  which  inhabit  the  surrounding  inland  lakes  would  find  any 
considerable  supply  of  nourishment  and  in  fact  a  few  game  fish,  in  the 
south  arm  chiefly,  and  a  few  whitefish  in  the  eastern  ead  of  the  main 
lake,  are  all  that  are  reported  for  this  body  of  water.  The  absence  of  a 
bottom  flora  and  fauna,  the  scarcity  of  plankton  and  the  paucity  of  littoral 
vegetation  with  the  accompanying  forms  of  life,  particularly  insect  larvee, 
are  the  factors  which  limit  the  introduction  of  various  kinds  of  fish. 

I  have  discussed  the  conditions  here  in  full  since  it  seems  to  me  a  pow- 
erful argument  for  the  necessity  of  employing  the  experimental  meHiod. 
Such  a  magnificent  lake  with  miles  of  shore  and  acres  of  beautiful  clear 
water  affords  possibilities  for  existence  to  a  multitude  of  fish.  The  reasons 
for  their  non-existence  are  apparently  clear,  and  if  so  the  problem  is  half 
solved.  In  some  way  more  vegetation  must  be  made  to  grow  in  the  lake, 
perhaps  different  species  of  plants  introduced.  If  forois  can  be  found 
which  are  capable  of  growth  and  increase  on  a  marl  bottom,  the  fish  pro- 
ducing power  of  the  lake  will  be  multiplied  enormously  and  in  the  place 
of  a  scanty  populatiou  the  waters  will  support  large  numbers  of  valuable 
food  fish.  I  have  endeavored  to  ascertain  the  species  of  water  plants 
which  thrive  upon  marl  bottomed  lakes  elsewhere,  but  the  question  proved 
to  be  beyond  the  facilities  at  my  command.  This  offers  under  favorable 
circumstances  a  rich  field  for  experimentation. 

OONOLUSIONS. 

In  addition  to  the  more  special  conclusions  stated  in  connection  with 
various  topics  there  are  some  general  conclusions,  especially  with  reference 
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to  the  plankton  and  its  bearing  on  fi^h  oulture,  which  are  snmmarized  as 
follows: 

I.  The  plankton  is  the  source  of  food  supply  for  all  lake  fish;  its  rapid 
rpprodnction  affords  a  constant  supply  in  spite  of  continued  destruction. 

XL  The  amount  of  plankton  in  Lake  Michigan  in  the  region  examined 
is  limited.    The  enormous  area  compensates  for  this  limited  amount. 

III.  The  plankton  is  uniformly  distributed  horizontally.  At  this  season 
of  the  year  it  is  accumulated  near  the  surface,  and  very  little  is  contained  in 
water  below  a  depth  of  26  meters,  except  that  a  second  accumulation  near 
the  bottom  is  probably  usual.  At  this  season,  then,  no  fish  will  be  found 
regularly  or  in  numbers  in  the  nearly  barren  intermediate  water  below 
25  m.,  except  it  be  in  the  water  near  the  bottom. 

IV.  The  uniform  horizontal  distribution  of  the  plankton  indicates  that 
the  plankton,  eating  fish  find  food  in  limited  quantities  eyerywhere. 

y.  The  bottom  flora  and  fauna  are  not  extensive  enough  to  support^ 
larse  numbers  of  bottom  feeding  fish  within  circumscribed  areas.  The 
weU  known  migrations  of  whitefish  schools  along  shore  seem  thus  to  be 
corrf^lated  with  the  non-localized  food  supply. 

YI.  There  is  a  plentiful  supply  of  whitefish  food  on  the  old  fishing 
grounds.  No  reason  can  be  assigned  for  the  diminution  in  the  supply  of 
whitefish  save  overcatching. 

In  conclusion  I  should  like  to  emphasize  one  point  which  seems  to  grow 
clearer  as  the  work  proceeds;  if  the  experience  of  two  years  has  shown 
anything,  it  has  demonstrated  that  the  possibilities  in  this  line  of  inyesti- 
gation  can  hardly  be  limited,  but  that  future  developments  which  are  so 
essential  to  the  fijiherman  and  the  fish  culturist  alike,  are  distinctly 
dei)endent  upon  the  facilities  for  carrying  on  the  investigation  under 
permanent  conditions. 

It  may  be  hoped  that  something  has  been  accomplished  during  the  two 
years  of  this  work  inaugurated  under  the  auspices  of  the  Michigan  Fish 
Commission  and  carried  on  by  voluntary  and  hearty  cooperation  on  the 
part  of  various  scientific  workers.  Yet  it  is  evident  that  progress  along 
this  line  will  be  necessarily  slow  and  that  at  times,  as  in  the  present 
instance,  other  peremptory  duties  will  encroach  upon  the  time  of  the 
workers  and  delay  the  publication  of  the  reports.  Furthermore,  no  one 
can  appreciate  so  well  as  one  who  has  tried  it,  how  enormous  is  the  mass 
of  work  connected  with  an  enterprise  inaugurated  in  a  new  field  of  work, 
and  compelled  to  originate  at  once  methods  and  appliances  with  rei)eated 
delay  and  even  failure. 

It  is  equally  true  that  the  possibilities  of  future  development  will  be 
clearest  to  those  who  have  taken  a  part  in  the  enterprise.  Yet  others  can 
not  fail  to  apprehend  its  importance  and  the  necessity  of  continuing  it. 
To  mv  mind  it  is  clear  that  in  order  to  attain  its  proper  results  the  work 
must  be  put  on  a  definite  basis.  It  must  be  rendered  permanent  and  placed 
in  the  immediate  charge  of  workers  who  shall  devote  to  it  their  entire 
time.  If  any  measure  of  success  has  accompanied  it  in  the  past  while  it 
has  been  under  the  direction  of  those  whose  time  was  necessarily  limited 
or  when  perhaps  it  has  been  carried  out  as  a  side  issue  in  connection  with 
the  regular  work  of  some  fish  hatching  station,  it  is  none  the  less  true  that 
it  demands  and  deserves  the  full  attention  of  able  and  trained  investigators. 

There  should  also  be  mentioned  in  this  connection  the  mass  of  experi- 
mental work  which  must  be  done.  It  is  of  vital  importance  for  the 
solution  of  problems  which  present  themselves  in  connection  with  the 


68  MICHIGAN  FISH  COMMISSION— BULIiiSTIN  NO.  6. 

biology  of  the  lakes  and  their  inhabitants,  that  experimental  investigation 
should  be  possible  in  order  to  test  the  reenlts,  to  answer  questions,  and 
to  snggest  possibilities  that  would  otherwise  remain  undeveloped.  No  one 
can  have  read  the  preceding  pages  without  having  appreciated  continually 
the  questions  suggested  in  connection  with  the  most  varied  topics;  no  one 
can  fail  to  see  that  the  results  attained  should  be  supplemented  or 
controlled  by  experiment. 

The  life  of  the  young  white  fish,  its  food  and  growth  while  in  the  state 
of  nature,  the  best  age  and  place  for  planting,  and  hundreds  of  other  ques- 
tions which  suffgest  themselves  in  connection  with  this  particular  topic 
cannot  be  decioM  in  a  few  weeks  work  of  a  summer  par^  however  well 
equipped  and  located.  Questions  with  reference  to  the  yearly  variations 
in  the  plankton  and  those  problems  susgested  in  connection  with  the  dis- 
cussion of  these  questions  early  in  the  report,  cannot  be  solved  until  a 
permanent  biological  station  shall  be  able  to  observe  and  to  experiment 
continuously  throughout  the  year.  Already  efforts  have  been  made  on  a 
limited  scale  at  least,  towards  the  increase  and  multiplication  of  the  food 
supply  of  fresh  water  fish  and  in  some  small  ponds  of  Europe  it  has  met 
with  moderate  success.  The  discussion  of  Pine  Lake  suggests  an  equally 
fertile  field  of  study.  The  possibilities  of  the  future  are  evidently  depend- 
ent upon  the  possibilities  for  investigation  and  experiment.  Aquacmture 
must  be  given  the  same  sort  of  scientific  treatment  that  agriculture  already 
receives  at  the  hands  of  the  thousand  trained  investigators  in  experiment 
stations  that  are  located  in  every  state  of  the  Union.  It  must  be  studied 
from  the  same  scientific  standpoint;  its  problems  analyzed,  its  course 
marked  out  definitely;  not  imtil  then  can  it  render  that  service  to  the  peo- 
ple which  the  opportunity  of  our  inland  seas  makes  possible  in  the  way  of 
a  food  supply  at  once  cheap  and  agreeable.  Let  me  quote  from  an  address 
before  the  American  Microscopical  Society:  ''Fisn  culture  will  never 
attain  its  proper  results  until  it  receives  by  the  liberality  of  the  State  and 
nation  the  same  favors  that  have  been  extended  to  agriculture,  the  use  of 
permanent  and  well  ecjuipped  exi)erimental  stations  where  trained  workers 
shall  devote  all  their  time  and  energy  to  the  solution  of  its  problems.  The 
Great  Lakes  furnish  a  cheap  and  valuable  food  supply  to  one-third  of  our 
entire  population,  This  food  supply  is  rapidly  becoming  depleted.  How 
long  must  such  important  interests  wait  their  just  recognition  and  ade- 
(]^uate  protection?  And  if  properly  developed,  who  can  limit  the  possibili- 
ties of  these  Inland  Seas  in  supplying  the  nation  with  food?"  The  urgent 
need  of  the  present  is  not  a  mere  biological  observatory,  however  valuable 
such  a  permanent  foundation  might  be,  but  a  well-equipped  and  well- 
directed  experiment  station  to  attack  the  peculiar  problems  of  fish -culture 
in  the  Great  Lakes. 
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APPENDIX  I. 


REPORT  ON  THE  PLANTS. 


BY   H.   D.   THOMPSON,   MOLINE,   ILL. 


For  the  three  weeks  beginning  August  2, 1891,  it  was  the  good  fortune 
of  the  writer  to  be  with  the  investigating  party  maintained  at  Charlevoix 
by  the  Michigan  State  Fish  Commission.  Daring  this  time  there  was 
made  some  study  of  the  minute  plant  life  of  Lake  Michigan  and  a  botani- 
cal survey  of  Pine  Lake  was  begun.  The  time  did  not  suffice  for  the 
proper  handling  of  either  task. 

Pme  Lake  is  a  marl  bottomed  basin  of  a  type  not  rare  in  northwestern 
Michigan.  Unlike  many  of  the  small  lakes  which  line  the  shore  of  Lake 
Michigan,  its  greatest  length,  instead  of  lying  parallel  with  the  adjacent 
shore  line  of  tne  larger  lake,  forms  with  it  a  large  angle.  Some  fifteen 
miles  long  and  in  its  broadest  portion  three  miles  wide,  and  very  irr^ular 
in  outline  its  shore  line  exceeds  ninety  miles.  Its  western  end  is  rather 
more  than  a  mile  from  Lake  Michigan  with  which  it  communicates  freely 
through  Round  Lake.  The  natural  water  ways  from  Pine  Lake  to  Round 
Lake  and  from  the  latter  to  Lake  Michigan  have  been  so  improved  for  pur> 

g>se8  of  navigation  by  large  lake  boats,  as  to  render  communication  much 
eer  now  than  formerly. 

The  shore  of  the  lake  rises  in  two  bold  terraces  which  appear  with  much 
regularity  and  clearness  at  Belvedere,  and  though  sometimes  broken,  in 
places  effaced  by  erosion,  and  often  lying  at  consiaerable  distance  from  the 

§  resent  shore  line,  they  may  still  be  traced  along  the  lake  for  long 
istances  to  the  eastward,  and  are  continuous  aroundlftound  Lake  on  both 
sides  and  thence  along  Lake  Michigan  both  to  the  northward  and 
southward. 

At  present  the  lake  consists  of  a  long,  narrow,  central  basin  twenty  to 
twenty-five  meters  in  depth  with  a  uniform  regular  marl  bottom,  extend- 
ing from  Charlevoix  at  ils  western  end  to  Bo3nie  at  the  eastern,  surrounded 
by  shallower  waters  including  all  coves  and  bays  and  a  marginal  area  of 
varying  width  along  the  shore. 

The  bays  are  all  rather  shallow,  the  bottom  sloping  away  gradually  from 
the  shore  line  toward  the  edge  of  the  basin,  which  in  eacn  case  extends 
across  the  mouth  of  the  bay  in  a  line  between  points  in  front  of  the  head- 
land on  either  side. 

In  general  the  bottom  drops  off  evenly  until,  at  a  distance  of  two  hundred 
twenty-five  to  three  hundred  twenty-five  meters  from  shore  there  is    a 
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depth  of  aboat  fifteen  meters;  then  in  coarse  of  two  or  three  rapid  casts 
of  the  lead  eighteen  to  twenty-one  meters  is  fonnd,  and  the  lead  comes  up 
bearing  soft  sticky  marl.  Exceptions  were  noted  in  which  the  gentle 
slope  was  continnous  from  the  shore  line,  for  a  fall  half  mile  into  the  lake, 
before  the  twenty  meter  depth  was  reached.  One  and  one-half  miles  N. 
E.  of  Advance  a  depth  of  twelve  meters  was  found  at  fifty  meters  from 
shore;  twenty  meters,  fifteen  meters  farther  out,  and  within  another 
twenty-five  meters  the  lead  dropped  down  twenty -six  meters,  to  the  end 
of  our  sounding  line,  bat  foand  no  bottom. 

The  beach  of  Pine  lake  varies  from  sand  in  certain  localities  to  calca- 
reous ^^ravel  or  even  soft  marl  in  others.  The  bottom  of  the  shallow  mar- 
final  portion  naturally  partakes  of  the  character  of  the  adjacent  beach, 
ut  invariably  shades  off  to  a  marl  as  deeper  water  is  reached.  In  some 
bays  surrounded  by  cedar  swamps  the  bottom  is  of  soft,  blackish  mud, 
part  marl,  part  alluvial  deposit.  In  a  few  places  where  a  bold  sandy  ter- 
race approaches  the  shore  line  closely,  the  bottom  is  of  clean  sand  for  a 
long  (Ustance  out  toward  deep  water. 

The  flora  of  Pine  Lake  is  exceedingly  meager.  The  observer  may  row 
along  its  shore  for  miles  without  seeing  one  thrifty  bed  of  water  weeds, 
and  may  dredge  back  and  forth  over  a  hundred  acres  of  bottom  without 
securing  a  handful  of  vegetation.  In  water  varying  from  three  to  seven 
meters  m  depth  were  found  scanty  beds  of  Ghara  sp,,  never  of  thrifty  well 
grown  Dlants,  never  in  fruit  and  always  encrusted  with  calcareous  material. 
Along  ishore,  in  water  one  and  one-half  to  three  meters  in  depth,  occur  a 
half  dozen  thin  and  rather  small  beds  of  Poiamogeton  perfoliatus  L. 
Half  way  up  the  lake  on  the  north  side,  on  sand  bottom,  was  a  fairly 
thrifty  and  g^od  sized  bed  of  Soirpus  pungena,  Potamogeton  perfoliatus  L., 
Potamogelon  liwidulum^  Naias  flexilis  and  Chara  sp.  In  tne  edge  of 
this  bed  toward  deep  water  several  fishing  stakes  were  noticed. 

Some  bass  fijihing  being  reported  in  Oyster  bay  on  the  south  side  of  the 
lake,  it  was  examined  with  some  care.  Oyster  bay  is  an  arm  of  the  lake  a 
half  mile  wide  and  nearly  one  and  a  half  miles  long.  At  the  mouth  the 
bottom  slopes  gently  away  from  the  shore  on  either  side  to  a  depth  of  nine 
meters  near  the  middle.  It  becomes  shallower  steadily  as  its  head  is 
approached,  ending  in  a  marsh  which  shades  off  to  the  surrounding  cedar 
swamp.  Separated  from  this  bay  by  a  stretch  of  cedar  swamp  lies  Susan 
liake.  In  Oyster  bay  the  bottom  is  of  marl  and  black  sediment 
mixture  previously  mentioned  and  vegetation  is  more  plentiful  than  we 
foand  it  elsewhere  in  the  lake.  A  mile  or  more  of  shore  line  about  the 
head  of  the  bay  is  fringed  with  thrifty  beds  of  ScirptAs  pungens  Vahl.,  and 
Soirpus  laouatris  L.;  Potamogelon  perfoliatus  L.  occurs  in  several  places. 
j4.eoru8  oalamus  L.  and  Typha  latifolia  L.  also  occur  here  though  not 
noted  elsewhere  in  the  lake.  The  bottom  bears  numerous  and  fairly  thick 
beds  of  Ghara  sp.,  the  same  as  foand  elsewhere  in  the  lake.  There  was 
everywhere  a  striking  scarcity  of  algsd  and  the  entire  absence  of  Myrio- 
phyUum^  Utricularia  and  aquatic  species  of  Ranunculus  is  noteworthy. 

The  examination  of  material  collected  by  tow  net  and  dredge  from  the 
neighboring  waters  of  Lake  Michigan,  Round  Lake  and  Pine  Lake  for 
minute  life,  which  had  been  in  progress  for  several  weeks,  was  near  com- 
pletion at  the  time  the  writer  became  a  member  of  the  Fish  Oommission 
party.  Material  was  examined,  however,  and  data  collected,  sufficient 
perhaps  to  indicate  certain  obvious  facts,  though  not  sufficient  foundation 
for  any  complicated  or  detailed  oondusions. 

10 
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As  might  be  expected  from  the  free  commanication  between  Lake 
Michigan  and  the  emaller  lakes,  the  three  lakes  vary  little  in  flora.  The 
open,  wind  agitated  waters,  nnobst meted  by  the  larger  aqnatic  plants,  and 
for  the  most  part  of  considerable  depth,  afford  but  poor  harbor  for  the 
filamentous  algae,  Desmidiae  and  Characeae  so  abundant  in  the  waters  of 
Lake  Si  Olair  investigated  by  the  commission  in  1893.  The  tow  net  and 
dredge,  therefore,  collect  bnt  little  of  snch  material,  but  the  Diatcmaceae 
are  ever  present. 

Of  the  algae  Fandorina  morum  Bory.,  is  most  frequently  met,  occurring 
chiefly  in  surface  tows,  f^ometimes  in  great  abundance.  The  stray  speci- 
mens noted  in  deep  tows  may  have  been  taken  by  accident,  as  the  net 
was  lifted  from  the  water.  Bottom  tows  and  dredgings  in  Lake  Michigan 
show  fine  colonies  of  Nostoc  commune.  Vaucheria  tuberosa  also  is  com- 
mon clinsing  to  rocks,  waterlogged  bits  of  wood,  etc.,  often  at  considerable 
depth  It  occurred  in  great  abundance  on  fishing  grounds  off  High. 
Island,  with  Chora  sp.,  the  dredge  teeth  soon  becoming  entangled  with 
bushels  of  this  mixed  material.  Li  Pine  Lake  the  surface  net  not  infre- 
quently collected  bits  of  Spirogyra  sp.,  Zygnema  sp.,  Osdliaria  eZe- 
gans  Ag.,  Lynghya  sp.  llie  fragments  were  alwajps  quite  small,  gen- 
erally so  far  gone  to  pieces  as  to  be  of  doubtful  identity  and  were 
probably  from  beach  fxDols  washed  into  the  lake  by  receding  wavee 
during  high  wind. 

The  Desmidiae  were  not  represented  in  any  material  examined  from  Lake 
Michigan,  Bound  Lake  or  Pine  Lake.  In  a  surface  tow  from  Twin  Lakea, 
the  following  were  noted: 

Cosmarium  brebissonii  Menegh. 

C,  marginaium  Menegh. 

C7.  renijorme. 

C.  subcrenatum  Hantzsch. 

C  undulatum. 

Pediasirum  ehrenbergii CordiL  (H.  Br.). 

Sphcerozasma  flliforme  Rab. 

Staurastrum  corunulatum  WoUe. 

8.  grallatorium  Nord. 

The  Diatomaceae,  greatly  outnumbering  all  other  plants  both  as  to 
species  and  individuals,  force  themselves  constantly  upon  the  attention  of 
the  botanist.  Individuals  are  generally  present  in  much  greater  numbers 
in  deep  than  in  surface  tows,  but  the  distribution  of  species  appears  to  be 
influenced  but  little  by  depth  of  water.  The  stipate  lorms  are  of  courae 
more  often  found  in  the  neighborhood  of  a  congenial  support,  but  with 
little  regard  to  the  depth  of  this  support  below  the  water  surface.  The 
following  species  were  noted,  most  of  them  in  great  numbers: 

Asterionellaformosa  Hass.,  common  in  both  surface  and  deep  tows. 
Cocconema  tanceolaium  Ehr.,  freq^nent  in  dredgings. 
Coifcinodiscus  radiatus  Ehr.,  occasional  among  weeds. 
Cyclotella  rotula  KtLtz.,  in  dredgings,  infrequent. 
Cymbella  gaatroides  Etltz.,  common  in  deep  and  surface  tows. 
Cystopleura  gibba   (Ehr.)  Etltz.,  common  in  surface  and  deep  towa 
everywhere. 
Navicula  viridis  (Nitzsch.)  Entz.,  common  on  weeds  in  shallow  water. 
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NHzachia  dubia  Wm.  Sm.,  single  specimen,  among  weeds  near  surface. 
NHzschia  sigmoidea  (Nitzsch.)  Wm.  Sm.,  in  surface  and  deep  tows. 
EpUhemia  turgida  Wm.  8m. 

Fragilaria  capudna  Desm.,  deep  and  surface  tows,  very  common. 
Qomphonema  geminatum  (Lyng.)  Ag.,  surface  and  (more  often)  deep 
tows. 
Orthasira  sp.,  like  O.  Dikii  Wm.  Sm.,  once  in  surface,  once  in  deep  tow. 
Stauroneia  pho&nicenteron  Ehr.,  deep  tow. 
Synedra  affinis  KtLtz.,  surface  and  deep  tows. 
S,  lunaris  Ehr.,  among  weeds  in  shallow  water. 
S,  ulva  ^Nitzsch.)  Ehr.,  in  dredgings. 
Tabellana  fenestra  (Lyng.)  KtLtz.,  common  everywhere. 
T.  flocculoaa  (Both.)  l^tLtz.,  common. 

Washings  from  aquatic  plants  are,  as  is  well  known,  generally  rich  in 
DiatomacesB.  The  following  species  identified  by  D.  B.  Ward,  M.  D.,  of 
Poughkeepsie,  N.  Y.  are  from  a  small  vial  of  material  washed  from  Chora 
sp.,  previously  mentioned  as  being  dredged  from  the  bottom  in  High 
Island  harbor,  Lake  Michigan. 


Achndnihtdium  flexellum. 
Amphora  ovalis, 
Campylodiscu8  novicua. 
Cocconeis  placentula, 
Oocconema  cistulan 
C  aastroidea, 
C  lanoeolatum. 
C.  cymbiforme. 
Cyctotella  cotnpta. 
Cymbella  ehrenbergii, 
JEncyonema  limula. 
E.  prostratum. 
E.  turgidum. 
Epithemia  argu8. 
E.  gibba. 
E,  turgida. 
Eunotia  arctia. 
E.  diodon, 
E.  pectinalis. 
Eragilaria  Harrisonii. 
JP.  capudna. 
Qomphonema  capitatum. 
O.   constrictum. 
O.  coronatum. 


G.  intricaiumf  var.  pumillcu 

Melodra  granulata. 

Navicula  affinis. 

N,  bacillum. 

N,  limoaa. 

N.  oblongcL 

N.  nobilts. 

N.  radiosa. 

N.  perigrina. 

N,  trinodis. 

N.  viridia. 

Nitzschia  frustulum. 

N,  palea. 

Odoniidium  hyemale. 

Pleurosigma  attenuatum, 

Surirella  bifrons, 

S.  biseriala. 

8,  elegans. 

Stauroneis  gracilis. 

8.  phoenicenteron. 

Slephanodiscus  astrea. 

8ynedraulna,  var.  hngissima. 

Tabellaria  fenestrata. 

T.  flocculosa. 


The  writer  desires  to  acknowledge  his  obligation  and  express  his  thanks 
to  D.  B.  Ward,  M,  D.,  of  Poughkeepsie,  N.  Y.,  for  the  identification  of  the 
above  list  of  diatoms  and  to  Mr.  0.  F.  Wheeler,  of  Michigan  Agricultural 
College,  who  has  identified  a  considerable  number  of  flowering  plants. 
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APPENDIX  II. 


A   REPORT   UPON   THE   PROTOZOA   OBSERVED   IN    LAKE 

MICHIGAN  AND   THE  INLAND  LAKES   IN   THE 

NEIGHBORHOOD  OF  CHARLEVOIX,  DUR. 

ING  THE  SUMMER  OF  18M. 


BT  0.  A«  EOFOID,  SUPERINTENDENT    OF    THE    BIOLOGIOAL    STATION    OF   THE 

UNIYEBSITY  OF  ILLINOIS,  UBBANA,   ILL. 


The  observations  in  the  following  paper  were  made  in  the  laboratory  of 
the  Michigan  Fish  Commission  at  Charlevoix  from  Jaly  24  to  September 
1, 1894.  The  material  examined  consisted  in  the  main  of  collections  made 
at  the  surface  and  bottom,  with  fine  muslin  nets,  principally  in  Pine  and 
Round  lakes  and  Lake  Michigan.  In  addition  to  these,  shore  collections 
were  made  along  Round,  Pine,  Susan,  Twenty-six,  East  and  West  Twin 
lakes,  either  by  dragging  the  Birge  net  through  the  weeds  along  the  shore, 
or  by  gathering  the  vegetation — algsd,  Chara,  NaicLS,  Utrtcuuirui,  Potc^ 
mogetony  Myriophyllum,  and  Nuphar — and  keeping  it  in  aquaria  in  the 
laboratory,  or  collecting  ''washiness"  from  it  for  immediate  examination. 
To  the  systematic  examination  of  these  shore  collections  but  little  time 
could  be  given  as  the  plankton  was  the  main  object  of  our  investigation. 

The  present  paper  makes  no  pretension  to  completeness.  It  is  merely  a 
list,  a  compilation  from  the  daily  record  of  the  occurrence  and  distribution 
and  relative  abundance  of  sucn  species  as  were  identified  during  the  six 
weeks  of  my  stay  at  the  laboratory.  Many  of  the  smaller  Flagellata  and 
Ciliata  were  not  identified  and  no  attention  was  paid  to  the  Gregarinidse 
and  little  to  the  ecto  and  endo-parasitic  Protozoa  of  the  denizens  of  the 
lakes  examined.  The  present  report  does  not  include  the  collections  made 
with  the  plankton  net  in  Lake  Michigan,  nor  those  made  by  Dr.  R.  H. 
Ward  with  the  Birge  net  in  the  lakes  to  the  north  of  Charlevoix  as  these 
collections  have  not  yet  come  into  my  hands.  A  continuous  and  more 
thorough  investigation  would  undoubtedly  greatly  extend  the  list  of 
Protozoa  here  reported  for  the  locality.  A  few  forms  were  found  which 
could  not  be  referred  to  any  described  species  in  the  literature  at  hand* 

The  appended  list  records  81  forms,  76  species  and  five  varieties.  The 
list  reported  by  Smith  (Bulletin  Michigan  Fish  Commission  No.  4,  1894), 
for  Lake  St.  Clair  includes  32  forms,  eighteen  of  which  are  to  be  fonnd 
among  those  observed  at  Charlevoix. 
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The  forms  inoluded  in  the  present  list  are  distributed  as  follows  among 
the  different  groups: 

Rhizopoda ; 22 

Heliozoa — __ 5 

Masttgophora _ 20 

Infusoria ' _ 34 

BHIZOPODA. 

1.  Amoeba  proteus  Leidy.  Swampy  shores  of  Pine  Lake,  and  West 
Twin  Lake.    Not  common. 

2.  Amoeba  radiosa  Ehrbg.    Swampy  shores  of  Pine  Lake.    Bare. 

8.  Amoeba  verrucosa  Ehrbg.  Among  the  algsB  along  the  shores  of 
Pine  Lake.    Not  common. 

4.  Cochliopodium  btlimbosum  Auerbach.  A  single  specimen  from 
washings  from  Chara  obtained  at  High  Island  harbor  was  observed.  The 
collections  came  from  a  depth  of  about  6  m.  on  w.hitefish  grounds. 

5.  Aroella  vulgaris  Ehrbg.  Twenty- six  Lake,  East  and  West  Twin 
lakes,  in  shore  collections.  Occasionally  found  in  the  surface  and  bottom 
tow  in  Round  Lake.    (Common  in  Sphagnum. 

6.  Hyahsphenia  elegans  Leidy.  Common  in  Sphagnum  along  the 
shores  of  Pine  Lake.  Single  specimen  taken  in  surface  tow  at  West  Twin 
Lake. 

7.  Hyahsphenia  papilio  Leidy.  Common  in  Sphagnum  along  shores 
of  Pine  Lake. 

8.  Quadrula  symmetrica  F.  E.  Schultze.  Common  in  Sphagnum  along 
shores  of  Pine  Lake. 

9.  Diffiugia  collaris  Ehrbg.  Common  among  Foniinalis  from  shores 
of  East  Twin  Lake. 

10.  Diffiugia  consiricta  Ehrbg.  In  shore  collections  from  Twenty-six 
Lake.     Bare. 

11.  Diffiugia  globulosa  Duj.  Occasional  in  shore  collections  at  East 
and  West  Twin  Lake  and  Twenty-six  Lake;  in  Sphagnum  alone  Pine  Laka 
Common  in  surface  and  bottom  tows  and  hauls  of  the  plankton  net  in 
Bound  and  Pine  lakes  and  especially  in  Lake  Michigan.  It  is  much  more 
abundant  in  surface  than  in  bottom  tows  and  in  Lake  Michigan  than 
in  the  smaller  lakes.  It  is  very  resistant,  remaining  active  lon^  after  other 
animals  in  the  tow  have  perished  because  of  foul  water.  The  limnetic 
form  cannot  be  distinguished  specifically  from  the  form  found  in  shore 
collections  and  in  Sphagnum, 

12.  Diffiugia  lobostoma  Leidy.  Taken  in  surface  tow  in  West  Twin 
Lake  in  shallow  water;  also  in  bottom  tow  in  Bound  Lake  in  16  m.  of  water. 
Bare. 

13.  DiMugia  pyriformis  Perty.  Occasional  in  shore  collections  along 
Pine  and  Twenty-six  Lake;  also  in  bottom  tow  in  Bound  Lake  in  16  m.  of 
water  and  in  bottom  tow  in  Lake  Michigan,  2|  miles  from  shore  in  a  haul  of 
the  plankton  net  in  57  m.  of  water. 

14.  Nebela  barbata  Leidy.  Occasional  in  Sphagnum  along  Pine  Lake. 
Forms  intermediate  between  N.  barbata  Leidy  and  N,  colTaris  Ehrbff. 
were  also  found  in  the  same  locality.  (See  Leidy's  Fresh  Water  Bhizopods 
of  N.  A.,  PL  24,  Figs.  18, 19.) 

15.  Oentropyxis  aculeata  Stein.  In  shore  collections  along  Pine  Lake, 
Bast  Twin,  Twenty-six,  and  Susan  lakes.    Also  in  bottom  tows  in  Lake 
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Michigan,  1^  miles  off  New  York  Point  in  24  m.,  and  2  miles  off  Norwood 
in  16  m.  of  water.    OccaBional. 

16.  Ceniropyxis  ecornis  Leidy.  A  sinp^le  dead  shell  was  found  in 
shore  collections  from  East  Twin  Lake.  This  is  probably  a  variety  of  the 
preceding. 

17.  Etiglypha  alveolata  Dnj.  Occasional  in  shore  collections  along 
Pine  and  West  Tmn  lakes,  in  Sphagnum  and  washings  from  Utricularicu 

18.  Euglypha  oiliata  Ebrbg.  A^ single  specimen  was  taken  in  surface 
tow  off  Fisherman's  Island,  in  Lake  Michigan.  Oommon  in  Sphagnum 
about  Pine  Lake. 

19.  Euglypha  criafata  Leidy.  Bare  in  Sphagnum  along  shores  of 
Pine  Lake. 

20.  Trinema  enchelys  Ehrbg.  Oommon  in  Sphagnum  along  the  shores 
of  Pine  Lake.  Occurred  also  in  shore  collections  from  West  Twin  Lake. 
A  single  specimen  was  noted  in  a  haul  of  the  plankton  net  in  55  m.  of 
water,  2i  miles  off  Norwood  in  Lake  Michigan. 

21.  Uyphoderia  ampulla  Ehrbg.  In  shore  collections  from  Pine  and 
West  Twin  lakes.  Oommon,  especially  in  Sphagnum,  Occasionally 
found  in  bottom  tows  in  Bound  Lake  and  once  in  Lake  Michigan  2f  miles 
from  shore  in  a  haul  of  the  plankton  net  in  57  m.  of  water. 

22.  Oromia  mutabilis  Bailey.  Oommon  on  floating  colonies  of  Ophry^ 
dium  versatile  in  East  Twin  Lake. 

HELIOZOA. 

23.  Vampyrella  laterita  Fres.  Bare,  in  shore  collections  from  East 
T?nn  Lake  and  Twenty-six  Lake,  among  algsB  or  on  masses  of  Ophrydium 
versatile. 

21.  Aoiinophrys  sol  Ehrbg.  Lake  Michigan,  Pine  Lake,  Bound  Lake, 
West  Twin  Lake.  More  abundant  in  surface  than  in  bottom  tows.  Found 
also  in  shore  collections.     Oommon, 

25.  Aotinosphcerium  Eiohhomii  Ehrbg.  Bottom  tow  in  Bound  Lake, 
also  in  bottom  tow  in  Lake  Michigan,  N.  W.  of  Norwood,  two  miles  from 
shore  in  15  m.  of  water.     Bare. 

26.  Heterophrys  myriapoda  Archer.  Bare  among  algse  in  pools  along 
Pine  Lake. 

27.  Bhaphidiophrys  vividis  Archer.  In  shore  collections  from  East 
and  West  Twin  and  Susan  lakes.    Bare. 

MASTIOOPHOBA. 

28.  Dinobryan  sertularia  Ehrbg.  The  type  as  figured  and  described 
by  Btltschli  and  Kent,  is  much  less  common  than  the  varieties.  It  occurs 
however  in  surface  and  bottom  tows  in  Bound  Lake  and  Piae  Lake  and  in 
Lake  Michigan,  and  in  shore  collections  at  West  Twin  Lake. 

29.  Dinobryon  sertularia  Ehrbg.  var.  angulatum  Seligo.  Most  com- 
mon of  all  varieties,  occurring  in  surface  and  bottom  tows  in  West  Twin, 
Bound,  and  Pine  lakes  and  Lake  Michigan. 

30.  Dinobryon  sertularia  Ehrbg.  var.  divergens  Imhof.  Very  com- 
mon in  surface  and  bottom  tows  in  Bound  and  Pine  lakes,  and  in  Lake 
Michigan. 

81.  Dinobryon  sertularia  Ehrbg.  var.  undulatum  Seligo.  Oommon 
in  Bound  and  Pine  lakes  and  in  Lake  Michigan  in  surface  and  bottom 
tows. 
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32.  Dinobryon  stipitatum  Stein.  OommoQ  in  Burface  and  bottom  tows 
in  Bound  and  Pine  lakes,  most  abundant  in  Lake  Michigan.  Intermedi- 
ate forms  connect  this  with  the  preceding  specieB.  and  it  should  perhaps 
be  reduced  to  a  variety. 

83  Uroglena  volvox  Ehrbg.  Oommon  in  surface  and  bottom  tows  in 
Bound  and  Pine  lakes  and  in  Lake  Michigan. 

34.  Euglena  viridis  Ehrbg.  Oommon  in  shore  collections  along  Pine, 
East  Twin  and  Twenty-six  lakes.  Also  found  occasionally  in  bottom  tow 
in  Pine  Lake  at  a  depth  of  15  m. 

35.  Entosiphon  8uloatum  Stein.  Among  algsB  in  pools  along  the 
shore  of  Pine  Lake;  common. 

36.  Synura  uvella  Ehrbg.  Occasional  in  surface  and  bottom  tows  in 
Bound  and  Pine  lakes  and  in  Lake  Michigan. 

37.  Mallomonas  acaroides  Zach.  In  surface  tow  in  shallow  water  in 
West  Twin  Lake;  also  in  bottom  tow  in  Pine  Lake  in  13  m.  of  water;  occur- 
ring in  both  cases  with  the  following  variety;  rare. 

'!(,^.  MallomofUM  aciroides  Zach.,  yblt.  producta  Za^h.  Oommon  in 
bottom  to«irs  from  Pine  Lake,  Aug.  4,  but  not  found  again  during  the  summer 
except  in  small  numbers  in  surface  tow  at  West  Twin  Lake  on  Aug  6. 
Cysts  were  forming  Aug.  4,  and  no  individuals  intermediate  between  the 
type  and  the  variety  were  noticed  in  the  material  examined. 

39.  Qonium  peotorale  Ehrbg.  Occasional  in  bottom  tow  in  Pine  Lake. 
'^'*'40.  tandorina  morum  Ehrbg.  Occasional  in  surface  toi^s  in  Lake 
Michigan. 

41.  Volvox  globator  Ehrb^.    Bare  in  bottom  tow  in  Bound  Lake. 

42.  Diplosiga  frequentissima  Zach.  Oommon  in  surface  and  bottom 
tows  in  Bound  and  Pine  lakes  and  Lake  Michigan  on  Aslerionella. 

43.  Ohilomonaa  paramo&oium  Ehrbg.  Very  abundant  in  shore  collec- 
tions which  had  stood  in  laboratory  for  several  days.  Paramoeoium 
aurelia  had  been  abundant  in  the  same  jars  on  prelvious  day  but  decreased 
rapidly  in  numbers  as  Ghilomonas  multiplied. 

44.  Peridinium  tabulatum  Ehrbg.  Frequent  in  surface  tows  in  Lake 
Michigan,  also  in  surface  tow  in  West  Twin  Lake,  and  surface  and  bottom 
tows  in  Bound  Lake.  Taken  in  small  numbers  with  the  Birge  net  in  Susan 
Lake. 

45.  Oeratium  comutum  Ehrbg.  Frequent  in  washings  from 
Utricularia  from  West  Twin  Lake;  associated  with  a  long  slender  form  of 
C  hirundinella  O.  F.  Mull,  with  divergent  horns. 

46.  Oeratium  hirundinella  O.  F.  MnU.  In  shore  collections  from  Pine, 
Bound,  Susan,  East  and  West  Twin  lakes,  occasional.  Abundant  in  every 
surface  and  bottom  tow  in  Bound  and  Pine  lakes,  and  especially  in  Lake 
Michigan.  Triangular  cysts  were  common  in  bottom  tows  and  dredge 
washings  during  the  first  two  weeks  of  August.  They  were  also  found 
occasionally  in  surface  tows.  A  wide  range  of  variation  is  exhibited  by  this 
species.  The  horns  vary  in  number  from  three  to  six,  also  in  the  degree 
of  their  prolongation  and  divergence.  Individuals  with  deformed,  curved 
and  even  hooked  horns  were  found.  One  three  horned  specimen  had  the 
left  posterior  horn  bifid  for  about  half  its  length. 

47.  Glenodinium  cinctum  Ehrbg.  Oommon  in  shore  collections  along 
West  Twin  Lake  especially  in  washings  from  Utricularia.  Also  found  in 
surface  and  bottom  tows  in  Lake  Michigan,  and  in  the  latter  part  of 
August  the  gelatinous  *' cysts"  containing  one  to  three  individuals  were 
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common  in  surface  and  bottom  tows  in  Bound  and  Pine  lakes  and  in  Lake 
Michigan. 

INFUSOBIA. 

48.  Colepa  hirtus  Ehrbg.  In  shore  collections  from  East  and  West 
Twin  lakes.     Frequent  especially  in  a<}uaria  that  had  stood  for  some  days. 

49.  Trachelitis  ovum  Ehrbg.  A  single  specimen  observed  from  pool 
along  Pine  Lake. 

60.  Dileptua  anser  O.  F.  MnU.  In  shore  collections  (Birge  net)  in 
West  Twin  and  Susan  lakes.    Occasional. 

61.  Nassula  omata  Ehrbg.  Oommon  on  colonies  of  Nosioc  and  Dia- 
toms and  on  Phryganeid  egg  masses  brought  up  in  the  trawl  off  Beaver 
Island  in  Lake  Michigan  from  a  depth  of  60  m. 

52.  Fr(mUmia  aoumimxta  Ehrbe:.  Bare  in  shore  collections  at  East 
Twin  Lake,  associated  with  Ophrydium  versatile. 

53.  Uronema  marina  Duj.  Very  common  in  algsB  in  pook  along  Pine 
Lake. 

64.  Paramoedum  aurelia  O.  F.  Mull.  Very  abundant  in  shore  col- 
lections  from  Pine  Lake  that  stood  in  the  laboratory  several  days. 

55.  Paramcdoium  bursaria  Ehrbg.  In  washings  from  West  Twin 
Lake;  rare.    Also  taken  with  the  Birge  net  in  Susan  Lake. 

56  Urocentrum  turbo  O.  F.  Mull.  Abundant  in  shore  collections 
from  West  Twin  Lake  that  had  been  standing  in  the  laboratory  for  several 
weekd. 

57.  Cyolidium  glaucoma  Ehrbg.  Among  algsB  in  pools  along  the  shore 
of  Pine  Lake;  common. 

58.  Conchophihirus  anodontcB  Ehrbg.  On  Anodonta^  Unio  and  Limnea 
stagnalis. 

69«  Spirostomum  ambiguum  Ehrbg.  Among  algse  in  pools  along  Pine 
Lake,  occasional. 

60.  Stentor  igneus  Ehrbg.    Abundant  in  Bound  Lake  upon  Ohara, 

61.  Stentor  igneus  Ehrbg.  var.  fuliginosus  Forbes.  Very  abundant 
blackenine  the  margins  of  the  pools  along  the  shore  of  Pine  Lake,  also  in 
Bound  Lake  upon  Char  a.  Varies  greatly  in  size  and  amount  of  black  pig- 
ment. 

62.  Stentor  Bceselii  Ehrbg.  Bare  in  shore  collections  in  East  and 
West  Twin,  Susan  and  Bound  lakes. 

63.  Halteria  grandinella  O.  F.  Mtlll.  Common  among  algae  in  pools 
along  Pine  Lake. 

64.  Strombidium  turbo  0.  &  L.  Common  in  shore  collections  from 
West  Twin  Lake  that  had  been  standing  in  the  laboratory  for  several 
weeks. 

65.  Tintinidium  fluviatile  Stein.  A  single  specimen  in  bottom  tow 
from  Bound  Lake,  made  in  16  m.  of  water. 

66.  Codonella  cratera  Leidy.  Surface  and  bottom  tows,  Pine  Lake, 
and  especially  in  Lake  Michigan.  Frequent.  This  species  shows  a  wide 
range  of  variation  in  size,  in  the  relative  size  of  the  aperture  and  the  leng^ 
of  the  neck.  The  number  of  rings  on  the  neck  varies  from  one  to  five, 
though  in  many  cases  no  ring  at  all  can  be  detected.  Many  individnala 
show  no  traces  of  the  overarching  ring  about  the  aperture  of  the  shelL 

67.  Stichotricha  comuta  C.  &  L.  Single  specimen  noted  in  shore 
collections  from  East  Twin  Lake. 
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68.  Oxytricha  ceruginosa  Wrz.  Among  algsB  in  pools  along  Pine 
Lake;  occasional. 

69.  Stylonychia  mytilus  Ebrbg.  Common  in  shore  collections  from 
East  Twin  Lake. 

70.  Euplotes  Charon  Ehrbg.  Occasional  among  algsB  in  pools  along 
Fine  Lake. 

71.  Aspidiaca  ooatata  Dnj.  Among  algsd  along  shores  of  Pine  Lake. 
Common. 

72.  Trichodina  pedicultts  Ehrbg.  On  Hydra.  This  species  has  bee  n 
reported  by  Zacharias  (  See  Zeitschrift  tHr  Fischerei  and  deren  Hilfswiss- 
enschaften,  1894,  Heft  4)  as  parasitic  on  young  whitefish,  as  many  as 
25  individuals  being  found  on  4  sq.  mm.  of  epidermis. 

78.  Vorticella  rhabdostyloidea  D.  S.  Kellicott.  Abundant  on  floating 
masses  of  Anabc&na  in  surface  and  bottom  tov^s  in  Bound  and  Pine  lakes 
and  Lake  Michigan. 

74.  Vorticella  campanula  Ehrbg.  In  shore  collections  from  East 
and  West  Twin  lakes;  rare. 

75.  Vorticella  nebulifera  Ehrbg.  Occasional  in  shore  collections  from 
Twenty-six  Lake. 

76.  Ophrydium  versatile  O.  F.  MalL  In  East  Twin  and  Susan  lakes. 
Common.    Colonies  reaching  in  some  cases  125  mm.  in  longest  diameter. 

77.  Cothumia  cryaiallina  Ehrbg.  On  Spirogyra  in  East  Twin  Lake, 
occasional.  A  single  small  detached  form  taken  in  the  plankton  net  within 
3  m.  of  the  snrface  is  probably  to  be  referred  to  this  species. 

78.  Lagenophrya  ampulla  Stein.  On  the  branchial  appendages  of 
Hyalella  dentaia  Smith,  from  West  Twin  Lake;  common. 

79.  Stylohedra  lenticula  D.  S.  Eellicott.  Common  on  the  caudal 
setse  of  Hyalella  dentata  Smith,  from  Twenty-six  Lake  and  bottom  tows 
in  Lake  Michigan. 

80.  Dendrocometes  paradoxus  Stein.  One  detached  dead  specimen 
was  found  in  the  shore  collections  from  West  Twin  Lake. 

81.  Podophrya  cyclopum  C.  &  L.  On  carapace  of  Epischura  la^ma- 
iris  Forbes. 

The  nature  of  the  lakes  examined  by  the  Fish  Commission  party  in  1894 
differs  strikingly  from  that  of  Lake  St.  Clair  examined  in  1893.  Lake  St. 
Clair  is  a  shallow  lake  with  strong  currents  and  an  abundant  supply  of 
vegetation.  Lake  Michigan  on  the  other  hand  has  deeper  water,  feebler 
currents  and  little  or  no  vegetation  along  its  shores  or  on  its  bottom. 
Thus  of  Matin's  plant  zones,  the  Phragmiietum^  Sdryetum,  Potam^ge^ 
tonetum  and  Characetum  the  last  only  is  represented  and  that  too  in  very 
limited  areas,  at  least  in  the  parts  of  the  lake  examined  in  1894. 
This  fact  necessarily  profoundly  influences  the  character  of  the  Proto- 
zoan fauna  of  the  littoral  zone  and  to  a  slight  degree  at  least  the  qualita- 
tive character  of  the  plankton  itself,  as  it  must  reduce  the  number  of 
occasional  migrants  from  the  littoral  zone. 

The  conditions  in  Pine  Lake  resemble  those  of  Lake  Michigan  in  the 
absence  of  littoral  vegetation  and  the  limited  area  of  the  Oharacetum. 
Its  fine  marl  and  sand  bottom  affords  no  support  to  the  alluvium  loving 
water  plants.  Bound  Lake  also  is  devoid  of  any  considerable  amount  (3 
vcMB^etation;  only  a  few  scattered  Potamogetons  and  isolated  patches  oi 
CKara  being  found. 
11 
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The  Protozoan  fanaa  of  these  lakes  falls  into  two  divisions  representing 
(1)  limnetic  fauna — found  free  swimming  or  floating  in  the  plankton  and 
including  relatively  a  very  small  number  of  species — ^and  (2)  littoral  fauna. 

LIMNETIC  FORMS,  (21.) 

Difflugia  globulosa.  Mallomonas  acaroidea, 

Actinophrys  sol  Mallomonaa  dcaroides  var.   pro^ 

Actinosphcerium  Eichhomii,  diicta, 

Dinobryon  sertularia.  Gonium  pectorale, 

Dinobryon  sertularia  var.  divergens.      Pandorina  morum, 

Dinobryon     sertularia   var.  angvr-    Diplosiga  freguentissima. 

latum,  Peridinium  tabulatum, 

Dinobryon    sertularia    var.  undu-    Ceratium  hirundineUa. 

latum,  •  Glenodinium  cinotum. 

Dinobryon  stipitatum.  Codonella  cratera. 

Uroglena  volvox.  Vorticella  rhabdostyloides. 

Synura  uvella.  Podophrya  cyclopum. 

Of  the  21  species  included  in  the  above  list  all  belong  to  the  active  lim- 
netic groups  except  the  following  which  must  be  classed  as  passive 
limnetic  forms: 

Diplosiga  frequentissima  (on  Aster ionella). 
Vorticella  rhabdostyloides  (on  Anabcena). 
Podophrya  oyclopum  (on  JEpischura  lacustris). 

There  is  not  the  least  doubt  that  Difflugia  globulosa  is  a  prominent  and 
during  the  period  of  observation,  July  24r-Sept  1,  constant  member  of 
the  limnetic  fauna. '  Its  classification  as  an*  a(5tive  form  is  perhaps  ques- 
tionable. With  the  exception  of  this  Bhizopod,  Difflugia^  the  Heliozoans 
Actinophrys  and  Actinosphcerium^  and  the  aberrant  ciliate  CodoneUa^  all 
of  the  active  limnetic  species  belong  to  the  Mastigqphora,  are  indepen- 
dent of  a  substratum  for  attachment  and  have  holozoic  nutrition. 
They  share  with  the  few  pelagic  algsB  and  diatoms  the  important  func- 
tion of  furnishing  food  for  the  limnetic  Crustacea  which  in  turn  are 
probably  eaten  by  fish.  They  are  thus  an  indispensable  factor  in  the 
economy  of  the  organic  life  of  the  Lakes. 

In  addition  to  the  species  in  the  above  list  which  form  the  greater  part 
of  the  Protozoan  plankton  there  are  many  species  of  the  littoral  zone  which 
are  from  time  to  time  found  in  the  plankton. 

The  following  forms  which  probably  belong,  to  the  littoral  fauna  have 
been  observed  in  the  plankton  and  further  investigation  would  doubtdess 
extend  the  list  to  include  most  if  not  all  of  the  species  of  the  littoral  fauna. 

Arcella  vulgaris  Trinema  enchelys 

Hyalosphenia  elegans  Cyphoderia  ampulla 

Difflugia  lobostoma  Eualena  triridis 

Centropyxis  aculeaia  Volvox  globaior 

Euglypha  ciliata.  Cothurnia  crystallina 

Actinosphcerium  Eichhomii  and  Podophrya  cyclopum  are  also  found 
in  the  littoral  zone  and  might  be  included  iu  the  list  as  frequent  migrants. 
Actinophrys  sol  on  the  other  hand  must  be  regarded  as  a  limnetic  as  well 
as  a  littoral  species  inasmuch  as  mere  migration  is  iilsufficent  to  explain 
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its  frequent  and  repeated  occurrence  in  the  waters  of  Lake  Michigan  miles 
from  shore. 

There  is  not  sufficient  evidence  at  hand  for  a  distinction  between  the 
autolimnetic  or  surface,  and  the  bathylimnetic  or  abyssal  species  inas- 
much as  the  nets  used  for  taking  the  bottom  tow  were  not  self  closing  and 
so  called  "  bottom  tow "  included  not  only  the  bottom  species  but  also 
those  captured  during  the  ascent  of  the  net.  The  examination  of  the  hauls 
with  the  plankton  net  will  doubtless  shed  some  light  on  the  subject  of  the 
distribution  of  the  protozoa  in  the  bottom,  the  intermediate  and  the  surface 
zones.  So  far  as  the  evidence  at  hand  goes,  the  indications  are  that  the 
large  majority  of  the  limnetic  species  are  found  at  both  surface  and  bot- 
tom. Difflugia  globuloaa  and  Actinophrys  sol  are  apparently  more 
abundant  in  the  surface  tow.  Actinoapkcerium  Eichhomiif  MJuglena 
viridis,  Mallomonaa  (xcaraidea  var.  producta^  Volvox  gldbator,  have 
been  found  mainly  or  only  in  bottom  tows  though  all  but  one  of  these  may 
be  migrants,  and  all  occur  infrequently. 

LITTOBAL  F0BM8. 

Lake  Michigan  has  properly  speaking  no  littoral  zone.  The  sandy  beach 
and  the  action  of  the  waves  prevent  its  formation  and  the  migrants  are 
probably  carried  down  by  the  tributaries.  In  the  case  of  Pine  Lake  how- 
ever we  can  distinguish  a  slightly  developed  littoral  zone  with  two  distinct 
regions.  (1)  Shore  pools;  shallow  bodies  of  water  of  small  extent  fed 
by  springs.  They  contain  a  few  dwarfed  rushes ,  sedges  and  Utricularias 
and  generally  an  abundance  of  algae.  In  these  pools  the  following  species 
were  found: 

Amoeiba  radiosa.  Cyclidium  glaucoma. 

Amoeba  verrucosa.  Spirostomum  ambiguum. 

Arcella  vulgaris.  Stentor  igneus, 

Actinophrys  sol.  Stentor  igneus  var.  fuligtnosus. 

Vampyrella  laterita.  Stentor  Moeselii. 

Heterophrys  myriapoda,  Halieria  grandinella. 

Entosiphon  sulcatum,  Oxytricha  aeruginosa. 

Coleps  hirttis,  StyUmychia  myiilus. 

Trachelitis  ovum.  Euplotes  Charon, 

Uranema  marina,  Aspidisca  costata. 
Paramoedum  aurelia. 

(2.)  Sphagnum:  This  is  abundant  in  the  cedar  swamps  (on  the  borders 
of  Pine  Lakp)  which  are  drained  by  brooks  directly  into  the  lake.  In  some 
places  the  Sphagnum  comes  to  the  water  edge.  Its  Protozoan  fauna  con- 
sists mainly  of  Bhizopods.  The  following  species  were  noted.  Others 
doubtless  occur. 

Amoeba  proteus.  Centropyods  aculeata. 

Amoeba  radiosa.  Nebela  barbata. 

Arcella  vulgaris.  Euglypha  alveolata. 

HyaTosphenia  elegans.  Euglypha  dliata. 

Etyalosphenia  papilio.  Euglypha  cristata. 

Quadrula  symmetrica.  Trtnema  enchelys, 

IHjfflugia  anlaris.  •  Cyphoderia  ampulla. 
Difflugia  pyriformis. 
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The  other  inland  lakes  inyeatigated  had  well  developed  littoral  EoneB, 
aboandii^  in  plant  life.  The  determination  of  the  fanna  of  these  lakes 
WBB  confined  to  the  examination  of  shore  collections  and  this  owiner  to 
the  short  time  available  for  the  purpose  was  necessarily  very  incomplete. 
Kevertheless  it  was  here  that  tae  greatest  number  of  species  was  found. 
The  foUowiDK  were  identified: 

Amceha  proteus.  Chilomoruis  paramcectum. 

Arcella  vulgaris.  Peridinium  labulatum. 

8.  Cerattum  comutum. 

Ceraiium  hirundinella. 

Glenodinium  dnctum. 

Colepa  kirius. 

Dil^ius  anaer. 

Fronionia  aoummaia. 

Paramcecium  aurelia. 
Cenfropyxia  ecomis.  Paramcecium  hurtaria. 

Trirtema  alveolafa.  Urooenirum  turbo. 

Gyphoderia  ampulla.  Stentor  Roeselii. 

Qromia  muiabitis.  Strombidium  turbo. 

Actinophrya  aol.  Stj/lonychia  mytilut. 

Vamp^ella  laterita.  Stichotricha  comuta, 

Raphviiophrys  viridis.  Trichodina  pediculua. 

Dinobryon  aeriularia.  Vorticella  campanula. 

Dinobryon  aertularia  var.  angula-    Vorticella  nebulifera. 
turn.  Ophrydium  versaiile. 

Synura  uveUa.  Cothumia  oryatallina. 

Mallomonaa  acaroides.  Lagenopkrys  ampuUa. 

Mallomonas    acaroides    var.  pro-   Siylohedra  leniicida. 
ducta.  L  _  Dendrocometes  paradoxua. 

The  close  similarity  of  the  European  and  the  North  Imerican  Protozoan 
.  faima  is  strikingly  illustrated  in  the  list  of  Protozoa  observed  at  Ghaxie- 
Toix.  Of  the  81  forms  identified  at  least  73  (and  probably  more)  are  also 
fonnd  in  Europe. 

Zacharias  in  the  Forscbaogsberichte  ans  der  Biolwischen  Station 
zo  PlOn,  Theil  II,  lists  93  Protozoa  as  occnrrinK  in  the  PlOner  See,  43  of 
which  are  contained  in  the  present  incomplete  Charlevoix  list.  With  two 
exceptions,  Podophrya  cyclopum  and  Glenodinium  dnctum,  every  one  of 
the  Umnetic  epecies  reported  for  our  waters  is  also  found  at  Plon.  The 
limnetic  Protozoa  of  the  two  continents  are  practically  identical. 
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APPENDIX  III 


REPORT   ON  THE  ROTATORIA. 


WITH  DESCRIPTION  OP  A  NEW  SPECIES. 


BY  H.   S.   JENNINGS. 


The  Rotatoria  are  much  less  abundant  in  Lake  Michigan  and  the  waters 
connected  with  it,  in  the  region  of  Oharlevoix,  than  in  Lake  St.  Clair. 
The  limnetic  species  are  fairly  well  represented,  but  littoral  and  bottom 
forms  are  rare  on  account  of  the  character  of  the  shores  and  bottom. 
These  are  almost  everywhere  of  sand  or  clay  and  nearly  without  vegeta- 
tion.  The  number  of  species  found  in  these  lakes  is  therefore  scarcely  more 
than  half  the  number  found  in  Lake  St.  Clair  in  the  summer  of  1893. 

In  some  of  the  smaller  lakes  at  some  distance  from  Lake  Michigan  and 
not  openly  communicating  with  it,  Rotifera  are  more  abundant,  the  fauna 
her^  showing  much  more  the  characteristics  of  that  of  Lake  St  Clair. 
The  rotifers  from  these  lakes  will  be  reported  separately,  as  will  also  a 
short  list  from  the  sphagnum  swamps  of  the  region. 

The  account  therefore  takes  the  following  form: 

1.  List  of  Rotatoria  from  Lake  Michigan  and  the  two  lakes  in  open 
communication  with  it  (Round  Lake  and  Pine  Lake),  with  notes  on 
distribution. 

2.  List  of  Rotatoria  from  pools  on  the  sandy  shore  of  Pine  Lake. 

3.  List  of  Rotatoria  from  West  Twin  Lake. 

4.  List  of  some  Rotatoria  in  material  brought  from  Susan  Lake. 

5.  List  of  Rotatoria  from  sphagnum  swamps  near  Pine  Lake. 

6.  List  of  species  new  to  the  fauna  of  Michigan. 

7.  Systematic  and  faunistic  notes  on  certain  species  in  the  preceding 
lists,  with  description  and  figures  of  Distyla  signifera  n.  sp. 

1.    LIST  OF  ROTATOBI^  FBOM  L^KB  MIGHiaiN,  BOUND  LAKB,  AND  PINB  LAKB. 

This  list  includes  limnetic,  littoral  and  bottom  species  from  these  three 
lakes  and  from  the  channels  connecting    them.    The  three  lakes  are 
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included  in  one  list  on  account  of  their  open  communication  with  each 
other  and  their  similar  characteristics;  differences  will  be  discussed  in  the 
notes  at  the  end.  The  list  does  not  include  forms  found  in  the  shallow 
pools  on  the  shores  of  Fine  Lake,  unconnected  or  only  slightly  connected 
with  the  main  waters.  These  show  a  different  character  and  are  given  in 
a  separate  list. 

In  order  to  show  any  differences  in  the  fauna  of  the  three  lakes  included 
in  this  one  list,  a  letter  is  added  in  parenthesis,  indicating  in  which  lake  or 
lakes  the  form  was  found.  M.  signifies  Lake  Michigan;  R,  signifies 
Bound  Lake;  P.  Pine  Lake,  and  0.  the  natural  channel  connecting  Bound 
and  Pine  lakes.     (See  PL  IV.) 

The  figures  in  parenthesis  after  the  names  of  certain  species  refer  to  the 
systematic  and  faunistic  notes  at  the  end  of  the  paper. 


BotaJtoriafrom  Lake  Michigan^  Bound  Lake,  Pine  Lake,  and  the  Channel  Conneet- 

ing  Round  Lake  and  Pine  Lake. 

Floecularia  mutabilis  Bolton.  (M.  R.  P.)  Diglena  catellina  Ehrbff.  (R.  CO 

Floscularis  pelagica  Rousselet.  (M.  R.  P.)  Maetigocerca  carinata  Ebrog.  (M.  P.) 

Conoohilus  uDioomis  RouBBelet.  (M.  R.)  Maetiffooerca  bicomis  Ehrbg.  (M.  R.  P.) 

Pfailodina  roseola  Ehrbg.  (C.)  Rattulus  sulcatus  Jenniogs.  (U.) 

Philodina  megalotrocba  Ehrbg.  (P.  C.)  Coelopus  porcellua  Gosse.  (C.) 

Philodina  maoroetyla  Ehrbg.  (M.)  CoelopuB  tenuior  Gtosse.  (C.) 

Rotifer  vulgarie  Schrank.  (P.  C.)  Dinocharie  pooillum  Eahrbg.  (R.) 

Rotifer  eloDgatus  Weber.  (M.)  Dinccharis  tetractia  Ehrbg.  (M.  C.) 

Callidina  muBCulosa  Milne.  (MO  Poly oheetus  Bub<|uadratiiB  Perty.  (C.) 

Aeplancbna  priodonta  Goese.  (M.  R.  P.  C.)  PolycbsetuB  Colhnsii  Goese.  (C.) 

ABplanchnaHerrickiideGueme.  (M.R.P.)  Scaridium  loogicaudatum  Ehrbg.  (P.  C.) 

AsplanohnopuB  myrmeleo  Ehrbg.  (P.)  Diasohiza  semiaperta  Goeae.  (R.  P.  C.) 

Ascomorpha  ecauais  Perty.  (M.  R  P.)  Euchlanie  lyra  Hudson.  (R) 

AnapuB  ovalis  Bergendal.  (M.  R  P.)  Euchlanis  defleza  Goeae.  (C.) 

SynohsBta  atylata  Wierz.  (M.  B.  P.)  Eucblania  oropha  Goaae.  (R  P.  C.) 

Polyarthra  platyptera  Ehrbg.  (M.  R.  P.)  Cathypna  luna  Ehrbg.  (C) 

Notopa  pygmseuB  Caiman.  (M.  R  P.)  Monostyla  bulla  Goeae.  (C.) 

Ploeaoma  lynceua  Ehrbg.  (M.  R  P.)  Monoatyla  lunaria  Ehrbg.  (R.C.)  (Note  60 

Ploeaoma  Hudaoni  Imhof.  (M.  R)  Monoatyla  cloaterocerca  Schmarda?  (M. 
Taphrocampa  annuloaa  Goeae.  (C.)  R.  C.) 

Notommatalacinulata  Ehibg.  (R.  C.)  Metopiaia  lepadella  Ehrbg.  (CO 

Notommata  monopua  Jenninga.  (M.  K.  P.)  Metopidia  acuminata  Ehrbg.  (R) 

Copeua  labiatuB  Goeae.  (P.)  Metopidia  Ehrenbergii  Perty.  (C.) 
Proalealaorentinua  Jenninga.  (C.)( Note  20  Braohionua  Bakeri  Ehrbg.  (C) 

Furcularia  forificula  Ehrbg.  (P.  C.)  AnursBa  aculeata  Ehrbg.  (MO 

Furcularia  longiaeta  Ebr^.  (P.  Q.)  Anureea  cochlearia  Goaae.  (M:.  R,  P.) 

Triophthalmua  doraualia  Ehrog.  (R.  P.)  Nothocla  aoapha  Goaae.  (M.  R) 

Eoaphora  aurita  Ehrbg.  (R)  Notholca  foliacea  Ehrbg.  (R.) 

Diglena  grandia  Ehrbg,  (O.)  Notholca  longiapina  Kellioott.  (M.  R  P.) 
Diglena  foroipata  Ehrbg.  (CO 

Thus  in  these  three  connected  lakes  but  fifty-eight  species  were  found, 
as  against  one  hundred  and  ten  in  Lake  St.  Clair  during  the  preceding 
summer,  though  the  investigation  here  was  fully  as  thorough  as  that  cS 
Lake  St.  Clair.  Twenty-four  species  were  found  in  Lake  Michigan, 
twenty-eight  in  Bound  Lake,  twenty- five  in  Pine  Lake,  and  tweuty-nine  in 
the  shallow  channel  between  Bound  Lake  and  Pine  Lake.  Lake  Michigan 
has  four  species  not  found  in  the  others,  Bound  Lake  five.  Pine  Lake  two 
and  the  channel  sixteen. 

The  great  reduction  in  number  comes  especially  in  the  littoral  and  bot- 
tom forms.  The  shores  and  bottom  of  Ilound  Lake  and  Pine  Lake  were 
carefully  examined,  but  the  number  of  littoral  or  bottom  forms  is  only 
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twenty-three.  Thd  small  number  is  due  to  the  general  absence  of  vegeta- 
tion. The  few  Chara  beds  of  Pine  Lake  harbor  very  few  rotifers.  The 
channel  connecting  Bonnd  Lake  and  Pine  Lake  is  shallow  and  contains 
considerable  vegetation,  so  that  a  comparatively  large  number — twenty- 
nine — of  distinctively  littoral  rotifers  were  found  here. 

In  Lake  Michigan  almost  no  littoral  or  bottom  forms  were  found.  In  a 
few  cases  vegetation  from  deep  parts  of  the  bottom  was  brought  up  by  the 
dredges;  in  this  eight  bottom  forms  were  found.  These  are  Philodina 
maoroatyla  Ehrbe.,  Rotifer  elongaius  Weber,  Callidina  musculosa 
Milne,  and  Dinocharis  tetractius  Ehrbg.,  dredged  from  a  depth  of  six- 
teen meters,  and  Aacomorpha  ecaudia  Perty,  Mastigocerca  carinata 
Ehrbg.,  Maatiaocerca  bicomia  Erhbg.,  and  Mxmostyla  closterocerca 
Schmarda,  deptn  not  recorded. 

The  limnetic  forms  of  the  list  are  as  follows: 


Floscularia  mutabilis  Bolton. 
Floflcularia  pelagica  Rouaselet. 
ConochiluB  unioomlB  Ronseelet. 
Asplanchna  priodonta  Gtoeae.  « 
Asplanchna  Herrickii  de  Guerne. 
AnapuB  ovaliB  Ben^endal. 
SynobsBta  stylata  Wierz. 


Polyarthra  platjptera  Ehrbg. 
Ploesoma  lynceuB  Ehrbg. 
Ploesoma  Hudsoni  Imhof. 
Notope  pygmsBUB  Cahnan. 
Notommata  monopus  JenningB. 
Anuraaa  ooohlearis  Gobbo. 
Notholoa  longiBpina  Kellioott. 


Maatigooerca  bicomia  Ehrbg.  was  taken  several  times  in  the  towings, 
and  as  has  been  noted  by  other  observers,  seems  to  be  a  transitional  form 
between  limnetic  and  littoral  Rotatoria.  Isolated  specimens  of  some  few 
other  rotifers — Euchlania  oropha  Grosse,  Aacamorpha  ecaudia  Perty, 
Monoatyla  cloaterocerca  Schmarda,  Monoatyla  lunaria  Ehrbg.,  and 
Notholca  acapha  Gosse — ^were  taken  occasionally  in  the  towings,  but  these 
were  evidently  wanderers  from  the  bottom  or  shore. 

The  list  then  contains  but  fourteen  limnetic  Botatoria,  as  against  twenty- 
four  from  Lake3t.  Clair.  With  farther  observation  I  am  inclined  to  believe 
that  a  number  of  those  in  the  Lake  St.  Olair  list  are  due  to  the  shallow- 
ness and  rank  vegetation  of  that  lake.  As  such,  and  as  therefore  not 
entitled  to  be  called  genuine  limnetic  forms,  I  should  consider  Apailua 
leniiformia  Metsch.,  Aacomorpha  hyalina  Kellicott,  and  Mastigocerca 
oapucina  Wierz.  and  Zach. 

As  to  the  relative  abundance  of  the  different  species,  there  is  a  general, 
though  not  exact,  agreement  with  Lake  St.  Clair.  Exact  records  of  the 
presence  of  the  forms  in  forty-nine  towings  taken  at  different  times  or 

{>laces  showed  the  relative  frequency  of  the  more  common  species  as  fol- 
ows:  Anurcea  oochlearia  Gosse  occurred  forty  two  times;  Notholca 
longiapina  Kellicott,  forty-one  times;  Notopa  pygmceua  Caiman,  thirty- 
eight  times.  These  three  commonest  species  were  followed  at  some 
distance  by  Synchcefa  atylata  Wierz.,  twenty-eight  times;  Plcsaoma 
lynceua  Ehrbg.,  twenty-six  times;  Polyarthra plaiyptera  Ehrbg.,  twenty- 
four  times;  AapUmchna  priodonta  Gosse,  twenty-two  times;  Wtoacularia 
mutabilia  Bolton,  twenty-one  times;  Conochilua  unicomia  Bousselet, 
twenty-one  times,  and  Notommata  monopua  Jennings,  seventeen  times.  The 
others  occurred  in  less  thkn  one-third  the  whole  number  of  towings.  As 
^  noted  below,  in  the  latter  part  of  the  summer  Aaplanchna  Herrickii  de 
Guerne  became  very  abundant,  forming  by  far  tne  largest  number  of 
individuals  in  the  towings  during  the  last  weeks  of  August. 

The  limnetic  rotifers  were  considerably  less  abundant  in  Pine  Lake  than 
in  the  other  two  lakes.    Thus  the  average  number  of  species  occurring  in 
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the  surface  towings  from  Lake  Michigan  and  from  'Bound  Lake  was 
between  nine  and  ten  while  from  Pine  Lake  the  average  was  but  five  and  a 
half.  In  the  bottom  towings  the  average  for  Lake  Michigan  and  Bound 
Lake  was  five  and  a  half,  while  for  Pine  Lake  it  was  four  and  a  half.  Some 
species  were  not  found  at  all  in  Pine  Lake;  this  is  true  of  Canochilua 
unicornis  Bousselet,  which  was  very  common  in  the  other  two  lakes;  aho 
of  PloRsoma  Hudsoni  Imh.  Floscularia  pelagica  Bousselet  occurred  but 
once  from  Pine  Lake;  Ploeaoma  lynceus  Ehrbg.,  twice,  Synchceta  aiylaia 
Wierz.  (venr  abundant  in  the  other  lakes),  three  times. 

During  the  daylight  the  limnetic  Botifera  are  found  in  much  greater 
numbers  near  the  surface  than  near  the  bottom,  reversing  the  condition 
commonly  observed  for  the  Crustacea.  This  fact  is  brought  out  distinctly 
in  the. record  of  towings.  In  eighteen  recorded  surface  tewings  from 
Lake  Michigan  and  Bound  Lake,  taken  on  different  days,  the  average  num- 
ber of  species  present  was  between  nine  and  ten,  and  the  number  of  indi- 
viduals  of  manv  of  these  was  very  great.  In  twenty  recorded  tewixigs 
from  near  the  bottom  of  the  same  lakes,  the  average  number  of  species 
found  was  between  five  and  six,  and  generally  but  scattered  individiuds  of 
each  species  were  found — such  as  mi^ht  have  been  caught  in  pulling  the 
net  to  the  surface.  The  difference  m  Pine  Lake  is  not  so  considerable, 
since  the  number  of  species  found  there  ia  very  small,  either  at  surface  or 
bottom. 

At  night  the  distribution  seems  not  to  be  materially  changed.  The 
immense  numbers  of  Crustacea  then  present  near  the  surface  obscure  the 
Botifera;  but  no  greater  number  of  rotifers  was  found  near  the  bottom,  in 
the  few  towings  made  at  night  than  in  the  daytime. 

My  observations  tend  most  distinctly  to  show  that  there  is  great  varia- 
tion  in  the  numbers  of  rotifers  present  in  any  one  region  within  short 

Seriods  of  time;  also  that  there  is  great  variation  in  the  numbers  tab:en  in 
ifferent  regions  at  about  the  same  time.  Certein  forms  seem  fairly  con- 
stant as  to  their  presence  in  the  towings,  from  the  records  given  above,  but 
these  in  some  of  the  towings  were  present  in  immense  numbers,  while  in 
other  cases  only  scattered  individuals  were  found.  Other  species  were 
at  one  time  present  in  large  numbers,  at  other  times  entirely  lacking,  and 
this  within  short  periods.  This  fact  of  great  variations  in  the  number  and 
presence  of  rotifers  is  so  apparent  from  the  towing  recorda  that  it  is  diffi- 
cult to  select  any  special  examples.  I  will  record  one  striking  case  of 
variation  within  twenty-four  hours. 

Aug.  22,  at  2.30  p.  m.,  I  towed  along  the  pier  projecting  into  Lake 
Michigan  from  the  entrance  to  the  han)or  of  Charlevoix.  The  towings 
were  made  the  full  length  of  the  pier  four  times.  The  material  thus 
obteined  conteined  immense  quantities  of  Asplarichna  Herrickit  de 
Gueme.  Careful  examination  of  the  preserved  material  led  to  the  esti- 
mate that  about  one-fourth  of  the  entire  catch  consisted  of  this  form. 

The  next  day  at  10:30  a.  m.,  I  repeated  the  towings  in  the  same  place 
and  with  a  similar  net.  The  material  collected  was  found  to  contain  very 
few  Asplanchnas.  Thinking  this  might  be  due  to  some  difference  in  the 
two  nets,  I  took  the  same  net  used  the  day  before,  and  at  the  same  time  of 
day,  2:30  p.  m.,  I  towed  along  the  pier  in  exactly  the  same  place  and  in 
the  same  way  I  had  done  the  previous  day.  Towings  were  obteined  in 
quantity  similar  to  those  of  the  day  before,  but  they  conteined  almost  no 
specimens  of  Asplanchna  Herrickii;  after  long  examination  I  succeeded 
in  finding  a  single  specimen. 
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The  two  days  were  similar,  both  bright,  with  a  slight  wind,  a  little 
stronger  on  the  second  day.  The  direction  of  the  slight  current  into  the 
harbor  was  the  same  both  days. 

As  to  variations  with  the  season,  only  one  marked  case  came  under  my 
obsenration.  In  June  and  July,  Aaplanohna  priodonta  G-osae  was  one 
of  the  commonest  limnetic  rotifers,  while  Asplanohna  Herriokii  de 
Gueme  was  scarcely  ever  observed.  But  in  the  early  part  of  August  the 
numbers  of  Asplanohna  Herrickii  greatly  increased,  so  that  for  a  few 
days  about  equal  numbers  of  the  two  species  were  found.  Then  the  num- 
bers of  Aaptanchna  priodonta  began  to  decrease  very  rapidly  while  the 
numbers  of  the  other  species  continued  to  increase.  In  the  latter  part  of 
August  Asplanohna  Herriokii  was  by  far  the  most  abundant  rotifer  in 
the  towings,  while  Asplanohna  priodonta  had  almost  disappeared. 


2.    LIST  OF  ROTATOBIA  FBOM  POOLS  ON  THB  SINDY  SHOBB  OF  PINB  LAKE. 

The  shore  of  Pine  Lake  is  in  certain  parts  low,  flat  and  sandy,  with 
numerous  very  shallow  pools,  containing  a  thick  growth  of  the  finer  algse, 
and  sometimes  of  Utrioularia.  Some  of  these  pook  are  formed  by  the 
spreading  out  of  rivulets  flowing  into  the  lake;  in  this  case  they  are 
generally  connected  with  the  lake  itself  by  narrow,  shallow  streamlets 
running  a  short  distance  over  the  sand,  and  containing  no  vegetation. 
Other  pools  are  not  under  ordinarjr  circumstances  connected  with  the  lake 
at  all,  but  lie  at  the  same  level  as  its  waters,  separated  from  it  by  strips  of 
sandy  shoife.  These  pjools  show  a  fauna  differing  in  character  from  any- 
thing found  in  the  main  body  of  the  lake,  and  a  list  of  the  twenty-seven 
species  found  is  therefore  given  separately.  Eleven  of  these  species  were 
found  also  in  the  waters  connected  with  the  main  body  of  the  three  lakes; 
the  rest  were  not: 

Rotatoria  from  the  Pools  on  the  Shore  of  Pine  Lake, 


Philodina  megalotrocha  EShrbj^. 
Philodina  maorostyla  Ehrbg. 
Botifer  vulffaris  Ehrbg. 
Rotifer  tardus  Ehrbg. 
Rotifer  trisecatus  Weber. 
Microoodidee  orbiculodiscuB  Thorpe. 
OopeuB  labiatuB  Goflse. 
Furcularia  forfioula  Ehrbg. 
Forcolaria  gracilis  Ehrbg. 
Furcularia  longiseta  Ehrbg. 
Furcularia  micropus  Goaee. 
Furcularia  semisetif  era  Glasscott. 
Mastigocerca  bicornis  Ehrbg. 
RattuluB  sulcatus  Jennings.    (Note  2.) 


Dinocharis  tetractis  Ehrbg. 
PolychsatuB  OoUinsii  Goeee. 
Scandium  longicaudatum  Ehrbg. 
Euchlanis  defleza  Gosse.^ 
Euohlanis  triquetra  Ehrbg. 
Monostyla  cornuta  Ehrbg. 
Monoetyla  bulla  Gosse. 
Monostyla  dosterooeroa  Schmarda  (?). 
Metopidia  lepadella  Ehrbg.' 
Metopidia  Ehrenbergii  Perty. 
Pterodina  patina  Ehrbg. 
Pterodina  reflexa  Gtosse. 
Noteus  quadricornis  Ehrbg. 


&  LIST  OF  BOTITOBI^  FBOM  WBST  TWIN  LAKE. 

West  Twin  Lake  is  a  small  inland  lake  lying  at  a  distance  of  several 
miles  from  the  other  lakes  examined,  and  connected  with  Pine  Lake  only 
by  a  small  stream.  It  differs  markedly  in  its  main  characteristics  from 
the  waters  directly  connected  with  Lake  Michigan.  The  shores  and  bot- 
tom are  of  soft  deep  mnd,  and  vegetation  is  abnndant.  Here  the  rotatorial 
fanna  is  mnch  more  like  that  of  the  shallow  parts  of  Lake  St.  Olair  than 
was  foond  elsewhere  in  this  region.  From  this  lake  the  following  species 
were  identified, 
12 
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Rotatoria  from  West  Tvnn  Lake. 


FloBoularia  oompanulata  Dobie. 
Floscularia  mutabilis  Bolton. 
Ste^hanoceroB  Eichhornii  Ehrbg. 
Oeoistefl  muoicola  Kellioott 
Lacinularia  Booialis  Ehrbg. 
Coooohilus  yoIyox  Ehrbg, 
Philodina  macrostiyla  Ehrbg. 
Microoodon  clavus  Ehrbg. 
AsplanchnopiiB  myrmeleo  Ehrbg. 
Asoomorpha  hyalina  Kellicott. 
Anapus  ovalie  Bergendal. 
SynohsBta  etylata  Wierz.    (Note  1.) 
Polyarthra  platyptera  Ehrbg. 
Notops  pygmsBUB  Caiman. 
PlodBoma  lynoeuB  Ehrbg. 
Notommata  lacinulata  Ehrbg. 
Notommata  monopus  JenningB. 
Proales  laurentinuB  JenningB.  (Note  2.) 
Furcularia  longiBeta  Ehrbg. 


Diglena  grandifi  Ehrbg. 
Maetigocerca  bioriatata  GoBae.  (Note  3.) 
Mastigocerca  capucina  Wierz.  u.  Zach. 
Mastigoceroa  lata  Jennings. 
RattuhiB  BulcatuB  Jenninga  (Note  4.) 
DinochariB  tetractis  Ehr^. 
Euchlanis  triquetra  Eihrbg. 
Euchlanifi  oropha  Goaae. 
Cathypna  luna  Ehrbg. 
Distyla  aignifera  n.  sp.  (Note  5.) 
Monostyla  bulla  Gosse. 
Monoeln^la  quadridentata  Ehrbg. 
Metopidia  Ehrenbergii  Perty. 
Pterodina  patina  Ehrbg. 
Pterodina  parra  Temetz. 
Pterodina  refleza  Goaae. 
BrachionuB  Bakeri  Ehrbg. 
BrachionuB  militarie  Ehrbg. 
AnursBa  oochlearia  Goese. 


4.    LIST  OF  BOMB  ROTATOBIA  IN  llATBBIAL|BROOaHT  FROM  SUSAN  LAKJEB. 


Melicerta  rinsena  Sohrank. 
Asplanchna  fierrickii  de  Gueme. 
PloBBoma  lyncene  Ehrbg. 


Notommata  monopua  Jennings. 
BraohionuB  militiuris  Ehrbg. 


5.    LIST  OF  ROTATORIA  FBOM  BPHAONUli  SWAMPS  NBAR  PINB  LAKE. 

Near  the  shores  of  Pine  Lake  are  a  nnmber  of  ''tamarack  swamps," 
formed  by  the  spreading  ont  of  small  streams  before  entering  the  lake. 
These  are  filled  with  Sphagnum  and  similar  vegetable  life,  and  covered 
with  a  dense  growth  of  nnderbmsh  and  trees,  among  which  the  tamarack 
is  predominant.  An  examination  of  material  brought  from  these  shows 
that  rotifers  are  not  abundant;  the  forms  found  are  mostly  of  the  famflies 
evervwhere  characteristic  of  Sphagnum  swamps — the  PhilodinadcB 
CaihypnadcBf  and  Coluridce.    A  list  of  some  forms  identified  is  here  given: 

Rotatoria  from  Sphagnum  Swampa  near  Pine  Lake. 


Philodina  aculeata  Eihrbg. 
Callidina  conatricta  Duj. 
Callidina  ma^a  Plate. 
Callidina  papilloaa  Thompson. 
Adineta  vaga  Davie. 


CopeuB  pachyuruB  Qosae. 
Diatyla  mermis  Bryce. 
Metopidia  solidua  Gk>BBe. 
Metopidia  triptera  Ehrbg. 


6.    LIST  OF  8PBCIB8  NEW  TO  THE  FAUNA  OF  MICHIGAN. 

In  the  foregoing  lists,  containing  in  all  ninety-four  species,  the  following 
twenty  species  are  recorded  for  the  first  time  as  occurring  in  Michigan, 
and  so  far  as  I  am  aware,  in  America: 


Callidina  conatricta  Duj. 
Callidina  magna  Plate. 
Callidina  papulosa  Thompson. 
Callidina  musoulosa  Milne. 
Adineta  vaga  Davie. 
Asplanchnopus  myrmeleo  Ehrbg. 
CopeuB  pachyunis  Qosse. 
Furcularia  micropus  Qoaee. 
Furcularia  semiaetifera  Qlaaaoott. 
TriophthalmuB  dorsualiB  Ehrbg. 


Diglena  catellina  Ehrbg. 
Maatigooerca  bioristata  Goaee. 
Coelopus  tenuior  GkMse. 
PolychffituB  Collinsii  Goase. 
Distyla  aignifera  n.  sp. 
Distyla  inermis  Bryoe. 
Metopidia  soliduB  Gosae. 
Pterodina  parva  Temetz. 
Notholca  scapha  Goaae. 
Nothoica  foliaoea  Ehrbg. 
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7.    SY8TBMATIC  AMD  FAUMIBTIG  MOTES  ON  GKBTAIN  8PEGIB3  IN  THB  P&EGBDIMG  LISTS. 


^ 


1.)    Synchceta  stylata  Wierz. 

tn  my  first  report  on  the  Botatoria  (Bulletin  of  the  Michigan  Fish  Oom- 
mission,  No.  3,  1894),  I  noted  the  fact  that  one  of  the  most  abundant 
of  the  limnetic  Botatoria  in  Lake  St.  Olair  was  Synchceta  stylaia  Wierz., 
while  in  Whitmore  Lake,  a  small  body  of  water  nnconneeted  with  the  great 
lakes,  Synchceta  peciinaia  Ehrbg.  was  found  in  equal  numbers  while 
Synchceta  stylata  was  not  present.  In  the  summer  of  1894  I  hoped  to 
make  farther  observations  on  this  peculiar  difference.  Lgl  Lake  Michigan, 
Bound  Lake,  and  Pine  Lake,  as  was  to  be  expected,  only  Synchceta  stylaia 
was  found.  It  seemed  possible  that  in  the  small  inland  lake  known  as 
West  Twin  Lake,  only  indirectly  connected  with  the  great  lake  system, 
Synchceta  pectinata  would  again  occur.  But  such  was  not  the  case; 
Synchceta  stylaia  was  found  in  numbers,  but  no  other  member  of  the 
genus  occurred  At  the  present  time,  therefore  Synchceta  peciinaia  has 
been  reported  only  from  Whitmore  Lake. 

(2.)    Proales  laureniinua  Jennings 

This  is  the  form  described  in  BuUetin  of  the  Michigan  Fish  Commis- 
sion, No.  3, 1894,  as  Notops  laurenHnuB.  The  tendency  has  been  in  the 
past  few  years  to  consider  the  genus  Noiops  as  typically  loricate,  though 
belonging  to  an  illoricate  family.  Of  the  species  described  in  Hudson 
and  Gosse's  Monograph,  one  is  loricate  while  the  other  two  are  not,  and 
the  other  two  genera  of  this  family — Hydatina  and  Ithinopa — are  dis- 
tinctly illoricate.  But  Noiops  minor  Bousselet,  (Journal  of  the  Quekett 
Microscopical  Club,  1892,  Series  2,  Vol.  4,  p.  359),  and  Notops  pygmceus 
Caiman,  (Annals  of  Scottish  Natural  History,  Oct.  1892,  p.  240),  are 
loricate  forms,  and  show  the  general  tendency  to  consider  this  a  loricate 
group.  As  my  species,  besides  being  illoricate,  shows  undoubted 
Sotommatoid  charaSeristics  in  other  respScts.  as  was  noted  in  my  deBcrip- 
tion,  it  should  probably  be  transferred  to  another  genus.  Mr.  Charles 
Bousselet,  of  London,  England  has  recently  discoverea  on  Hertford  Heath 
a  species  very  similar  to  this,  but  of  a  more  slender  form,  showing  still 
farther  the  relationship  with  the  Notommatadce.  His  species  could  not 
possibly  be  considered  a  NotopSj  and  as  the  two  undoubtedly  belong 
together  I  have  adopted  the  suggestion  of  Mr.  Bousselet  that  both  should 
be  referred  to  the  rather  heterogeneous  and  ill  defined  genus  Proales. 
3.)    Mastigocerca  bicristata  Gosse. 

^his  is  not  the  form  mentioned  on  page  19  of  my  report  in  Bulletin  of 
the  Michigan  Fish  Commission  No.  3,  1894,  but  is  evidently  the  real 
Mastigocerca  bicristata  of  Gosse,  while  the  form  there  mentioned  is  a  new 
species.  It  agrees  with  Mastigocerca  bicrisiata  Gosse  in  having  two 
crests,  but  dif^rs  markedly  in  other  respects.  Only  a  few  specimens  of 
the  real  Mastigocerca  bicristata  were  found  amid  Utrioularia  from  West  , 
Twin  Lake.  I^e  other  two-crested  species  was  very  abundant,  especially 
in  Bound  Lake  and  in  the  channel  between  Bound  Lake  and  Pine  Lake.  It 
is  hoped  some  time  in  the  future  to  publish  careful  comparative  descrip- 
tions  of  the  two  forms;  at  present  my  notes  and  figures  are  not  complete. 

(4.)    Raitulusjsulcatus  Jennings, 

This  form  was  described  and  figured  by  Bilfinger,  in  a  pax)er  which  came 
just  too  late  to  be  mentioned  in  ^Iy  previous  report  (1.  c),  as  Coelopus 
brachiurus  Gosse  (?).    (Bilfinger  Zur  Boiatorienfauna    WUrttembergSr 
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Zweiier  Beitrag^  Jahreshefte  des  Yereins  ftlr  vaterL  Naturkande  in 
Wtlrttember^,  lo94.)  As  Bilfinger  states,  the  animal  is  nnqnestionably  a 
Battuhis  and  not  a  UceJopys.  I  have  seen  the  two  eqnal  toes  widely  sepa- 
rated, then  closed  together  again.  Furthermore  the  toes  are  here  very 
short  (0.022  mm.)  both  relatively  and  absolutely,  forming  only  about  one- 
seventh  of  the  entire  length  of  the  animal  (0.144  mm.).  I  give  Bilfiuger's 
measurements,  as  they  agree  almost  exactly  with  my  ewn.  But  in  Ccelopus 
brachiumia  as  described  and  figured  by  Gosse,  the  toes  are  both  relatively 
and  absolutely  much  longer  (jij  inch  =  .043  mm.),  forming  about  one- 
fourth  of  the  entire  length  of  tne  animal.  Mr.  Oharles  Bousselet  has  been 
BO  good  as  to  send  me  some  farther  notes  and  figure  of  Cosloptis  brachiurus 
Gosse,  as  found  in  England,  and  from  these  the  distinotoess  of  the  two 
forms  seem  still  more  clear.  Cceloptis  braohiurua  swims  commonly  with 
the  toes  held  straight  out  behind,  according  to  Mr.  Bousselet,  whereas  in 
the  many  living  specimens  of  this  Battulvs  which  I  have  seen,  the  toes 
are  always  retracted,  as  shown  in  my  o?m  figures  and  that  of  Bilfinger. 
Bilfinger  states  also  that  in  all  specimens  seen  by  him  the  toes  were 
retracted.  In  Ccelopus  brdohiurus^  even  when  the  toes  are  ''  thrust  up 
under  the  belly,"  as  fibred  by  Gosse  in  the  monograph,  they  are  not  held 
at  all  in  the  same  position  as  in  Raitulus  suJoaftis,  being  turned  points  for- 
ward instead  of  being  retracted  into  the  lorica  in  their  natural  position. 
The  following  then  are  the  points  of  difference: 


C(Blopu9  hroAhiurM  Qosse. 
Toes  of  the  CkBlopu9  type  (?). 
Length  of  toes,  i^  inch =.043  mm. 
Tot^  length,  jVe  inch =.185  mm. 
Toes  nearly  yg  of  entire  length. 
Toes  held  straight  out  behind  or  curved, 
points  forward. 


BattultM  9ulecLtu9  Jennings. 

Toes   equal   and  side  by  side  {Rattvlua 

type). 
Length  of  toes,  .022  mm. 
Totfd  length,  .144  mm. 
Toes  about  \  of  entire  length. 
Toes  retracted  within  the  lorica. 


It  seems  to  me  beyond  question  that  the  two  forms  are  distinct. 

Mr.  Bousselet  suggested  the  possibility  of  the  identity  of  this  form  with 
Ccelopus  poroellus  Gosse,  and  sent  me  mounted  specimens  of  that  form 
for  comparison.  The  distinction  is  at  once  evident  on  comparing  the  two 
animals;  moreover,  Ccelopus  porcellits  is  common  in  Michigan.  I  was 
acquainted  with  it  before  I  saw  this  Battulua 

Mattulu^  sulcatus  it  seems  to  me  then  is  certainly  a  species  distinct 
f  rdm  any  hitherto  described. 

(5.)     Distyla  signifera  n.  sp. 

Lorica  of  the  flattened  truncate  elliptical  form  typical  of  the  genus: 
the  whole  animal  in  general  form  much  like  the  Distyla  inermis  of  ^ryx^e 
^  Science  Gossip,  Dec,  1892  ),  though  perhaps  a  little  broader.  But  the  lorica 
IS  marked  both  dorsally  and  ventrally  by  cresceniio  elevations,  arranged 
in  somewhat  regular  patterns.  On  the  ventral  surface  these  are  mostly 
in  longitudinal  rows,  while  on  the  dorsal  surface  the  pattern  is  consider- 
ably more  complicated  and  at  the  same  time  less  regular.  The  two  figures, 
from  camera  drawings,  render  a  minute  description  of  the  arrangement  of 
these  elevations  superfluous.  The  dorsal  view  shows  not  only  the  arrange- 
ment but  also,  so  far  as  possible,  the  size  and  form  of  each  of  the  mark- 
ings; in  the  ventral  view  the  arrangement  is  accurate,  but  each  elevation 
was  not  outlined  separately  with  the  camera.  The  toes  are  rod-like, 
tapering  near  the  distal  end  on  the  outer  side,  so  as  to  form  an  inner 
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point — so  that  when  the  two  toes  are  placed  side  by  side  only  one  point 
is  formed.    The  internal  anatomy  offers  nothing  of  interest. 

All  distinctive  characters  of  the  animal  are  better  indicated  by  the  fig- 
ures than  wonld  be  possible  by  an  extended  description. 

Length,  about  .22  mm.' 

In  Utricnlaria  from  West  Twin  Lake;  not  common. 

Figure  1. — Dorsal  view  of  the  entire  animal. 

Figure  2. — Ventral  view  of  the  lorica. 

(60    Monostyla  lunaria  Ehrbg. 

This  common  form  agrees  with  descriptions  and  figures  of  Monostyla 
lunaria  Ehrbg.,  except  that  the  toe  is  not  protruded  between  two  spines^ 
but  the  foot  passes  without  break  into  the  toe.  The  foot  is  unjointedy  so 
that  this  is  not  the  Monoaiyla  Quennerstedtii  of  Bergendal.  1  have  not 
considered  this  variation  to  be  of  sufficient  importance  to  separate  my 
form  from  the  common  one. 
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APPENDIX    IV. 


PRELIMINARY   REPORT   ON   COLLECTIONS   OP    TURBELLARIA    PROM 
LAKE  ST.  CLAIR  AND  CHARLEVOIX,  MICHIGAN-^ 


BT    W.   MOM.   WOODWOBTH,   INSTBUOTOB    IN    MIQBOSOOPIGAL     ANATOMY,    AND 
MUSBUM   ASSISTANT   IN  OHABGE   OF   VEBMES,   HABYABD  UNIVEBSITY. 


A  more  detailed  report  with  figures  will  appear  in  the  Balletin  of  the 
Museum  of  Oomparative  Zo<>logy. 

The  collections,  though  small,  contribute  three  new  species  to  the 
Turbellarian  fauna  of  the  United  States,  two  of  which  have  never  before 
been  described.  In  the  absence  of  any  data  regarding  the  color  and  shape 
of  the  living  animals,  the  descriptions  are  necessarily  based  upon  the 
appearances  of  the  alcoholic  material. 

Flanaria  simplex  sp.  nov. 

One  Si)ecimen.  ''  Dredge  Aug.  11, 1894,  o£F  N.  Y.  Point,  Lake  Michi- 
gan." Length  4  mm.,  greatest  breadth  1.8  mm.  General  shape 
ovate.  BrcNftdest  at  ^  the  total  length  from  the  anterior  end,  taper- 
ing from  here  to  rounded  posterior  extremity.  Anterior  end 
rounded,  set  off  from  rest  of  body  by  slight  lateral  indentations  at 
the  level  of  the  eyes,  i.  e.,  about  -^  the  total  length  from  anterior  end. 
Broadest  diameter  4  the  distance  from  anterior  end.  No  cephalic 
appendages.  Mouth  ^  total  length  from  posterior  end.  Eye  spots 
elongated,  crescentic,  facing  outward  and  forward  at  an  auRle  of  iB"" 
to  the  chief  axis  of  the  worm.  Intestine  of  the  simple  triclad 
type.  No  signs  of  sexual  organs.  Immature,  Pigment,  located 
in  spots  of  nearly  uniform  size,  distributed  uniformly  over  all  parts 
of  the  body;  no  clear  areas  at  sides  of  head  nor  surrounding  the 
eyes.    Oolor  of  alcoholic  specimen  ochre  yellow. 

Flanaria  macnlata  Leidy. 

One  specimen  from  New  Baltimore,  Lake  St.  Olair,  Aug.  20,  1893. 
Seven  specimens  '^on  leaves  of  Nymphea,  Twin  lakes,  Charlevoix, 
Aug.  6,  1894."  Four  specimens  from  "  Utricularia- washings.  West 
Twin  Lake,  Charlevoix,  Aug.  13,  1894." 

1  Oontzlbatioiit  from  the  ZoOiocioal  Laboratory  of  the  Mumoih  of  GomparatiTa  ZoOlogr,  EL  L.  Mark, 
dliaetor.  No.  LXIIL 
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*Procotyla  fluTiatilis  Leidy. 

"  Bound  Lake  July  9,  1894."  Probably  the  above  species.  Oatalogned 
as  ''  white  planarian."    No  other  djata. 

Mesostoma  Wardii  sp.  nov. 

Nine  specimens:  ''  Tnrbellaria  [from]  algae,  Aug.  20, 1893,  New  Balti- 
more," Lake  St.  Olair.  Length  2-3  mm.,  greatest  breadth  1-1.4  mm. 
Very  thin  and  flat.  Anterior  end  tapering,  rounded,  marked  ofF  from 
body  by  a  slight  constriction.  Posterior  end  tapering  sharply  and 
terminating  in  an  acute  caudal  process.  Pharynx  large,  promment, 
in  middle  third  of  body.  Specimens  mostly  immature;  nothing 
definite  could  be  determined  regarding  the  sexual  organs.  Color 
of  alcoholic  material  yellowish;  very  translucent 

Mesostoma  yiridatnm  M.  Sch. 

Seven  specimens  from  "  Utricularia- washings,  West  Twin  Lake,  Char- 
levoix, Aug.  13, 1894."  A  cosmopoliten  form,  but  new  to  the  United 
States. 

*  Mesostoma  yiviparnm  Silliman. 

*'  Old  channel,  Boand  Lake,  Charlevoix,  on  algsB,  July  13, 1894." 

*  Tortex  armiger  O.  Schm. 

New  Baltimore,  Lake  St.  Clair,  Aug.  6, 1893. 

*  Tortex  sp.  ? 

''Bound  Lake,  Charlevoix,  dredgings  from  old  channel  July  20,  1894. 
Length  0.96  mm.,  breadth  0.2^-0.32  mm.  Anterior  end  truncated 
posterior  end  pointed.  Pharynx  dolioform,  in  anterior  i  of  body, 
traversed  by  two  prominent,  lateral,  nearly  longitudinal  bands  of 
light  chocolate  color.     ZoOchlorellss  in  central  part  of  body." 

Microstoma  lineare  Oers. 

One  broken  stock  from  '*  Utricularia-washings,  West  Twin  Lake,  Charle- 
voix, Aug.  13, 1894." 

**'01d  channel,  Bound  Lake,  Charlevoix,  July  13,  1894,  in  chains  of 
2  to  4." 

*  Microstoma  variabile  Leidy. 

"  AlgsB  culture,  shore,  Charlevoix,  July  24,  1894.  One  specimen:  chain 
of  four  individuals." 

Microstoma  candatnm  Leidy. 

Two  specimens  from  *'  Utricularia-washings,  West  Twin  Lake,  Charle- 
voix, Aug.  13,  1894.'*     Both  stocks  consisting  of  two  individuals. 

Museum  of  Comparative  Zoology, 

Cambridge,  Mass.,  Jan.  31,  1896. 

*Tbe  BpeeiM  marked  with  an  asterisk  were  not  eent  to  me.   The  aoooante  giTen  here  are  from  notee 
and  drawln«a  by  Prof.  H.  B.  Ward. 
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APPENDIX   V. 


REPORT   UPON   THE    MOLLUSCA   COLLECTED    IN    THE   VICINITY    OP 
CHARLEVOIX.  MICHIGAN,  IN  THE  SUMMER  OP  1894. 


BY  BRYANT  WALKER,   DBTROIT,   MIOH. 


The  moUuscan  fauna  of  Oharleyoix,  is  that  oommon  to  the  northern  por- 
tion of  the  lower  peninsula,  and  seems  to  possess  bat  little  that  is  parely 
local  in  its  nature.  As  a  whole,  however,  it  is  distinctly  northern  in  ite 
character,  as  compared  with  that  of  the  southern  part  of  the  state.  In  the 
terrestrial  species  this  is.shown  in  the  occurrence  of  VUrina  and  numerous 
species  of  2k>nitid8B  and  Endodontidss,  to  the  almost  entire  exclusion  of  the 
larger  species  of  HelicidaB,  which  abound  further  south.  While  in  the 
aquatic  forms,  the  LimnssidaB,  PhysidaB,  and  OorbiculidsB,  all  of  which  are 
peculiarly  northern  in  their  distribution,  form  nearly  three-fourths  of  the 
entire  number  of  species. 

The  number  of  species  of  terrestrial  moUusca  collected  was  not  as  great 
as  might  reasonably  have  been  expected.  This  was  probably  in  part  due 
to  the  sandy  nature  of  the  soil,  which  prevails  all  along  the  eastern  shore 
of  Lake  Michigan,  and  partly  to  the  excessive  drought  which  then  pre- 
vailed. Of  the  thirty-one  species  collected,  two — Pyramidula  asteriscus 
Mse.,  and  Strohilops  virgo  Pils. — are  interesting  additions  to  the  fauna  of 
the  state. 

The  number  of  fluviatile  species  collected  was  sixty-four,  of  these  thirty- 
seven  were  univalves  and  twenty-seven  were  bivalves.  • 

The  following  is  a  summary  of  the  families  represented: 

p"-—- !  ^gSS!^::::::::::::::::::::-.::::::::  1 

96 

fValvatidffi 2 

Prosobranchiata  ..J  Viviparidse 3 

'l  Aissoidse 4 

I  PleuroceridfiB . . 2 

11 

Pelecypoda j  o^rhMd^'lV.llVS^llllV/^V^lV"."    18 

87 
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The  most  striking  feature  of  this  fauna  is  the  large  number  of  species 
belonging  to  the  CorbiculidsB.  Of  the  nineteen  species  recognized,  no  less 
than  ten  are  new  to  the  fauna  of  the  State,  and  of  these,  one  {Pisidium 
milium  Held.)  is  a  Kuropean  species  not  before  found  in  this  country, 
and  seven  {SpJuBvium  1,  Pisidium  6)  are  probably  new  to  scienee. 

Other  interesting  discoveries  were  a  small  and  very  fragile  deep-water 
form  of  Limncea  stagnalis  L.  and  very  small  globose  lAmncea,  which  may 
prove  to  be  a  new  form,  at  High  Island  Harbor  in  the  Beaver  islands;  a 
new  fossil  lAmncea  from  the  marl  deposits  in  Pine  Lake  at  Oharlevoix,  and 
the  recently  described  Planorbis  bioarinaiu^  Arooatookensis  Pils.  and  P. 
eocfumtvs  rubellua  Sterki  from  small  ponds  in  the  same  vicinity. 

The  fauna  of  Lake  Michigan  does  not  seem  to  differ  materially  from  that 
of  the  neighboring  inland  lakes.  The  apparent  scarcity  of  the  larger 
bivalves  ( Unio,  Anodontaand  Margaritina)  shown  in  the  present  collection 
may  possibly  be  explained  by  the  unfavorable  conditions  which  prevail  in 
the  immediate  neighborhood  of  Oharlevoix,  owing  to  the  exposed  coast  and 
rocky  bottom  in  that  vicinity.  Further  and  more  extended  observations 
will  be  necessary  before  such  a  deduction  can  be  made  with  any  degree  of 
certainty. 

This  fact,  if  it  be  one,  does  not,  however,  play  any  considerable  part  in 
the  economic  features  of  the  fauna  which  more  particularly  concern  the 
special  line  of  investigation  carried  on  by  the  Commission. 

It  is  not  probable,  owing  to  their  large  size  and  heavy  shells,  that  the 
Unionidsa  afford  any  considerable  amount  of  fish  food.  In  the  earlier 
stages  of  development,  while  yet  small  they  no  .doubt  are  eaten  to  some 
extent 

There  is  no  question,  however,  but  that  the  smaller  species  which  are  to 
be  found  in  great  quantities  in  suitable  localities,  constitute  an  important 
item  in  the  food  supply  of  those  species  of  lake  fish,  such  as  the  whitefish, 
sturgeon,  etc.,  which  are  bottom  feeders.  The  forms  thus  utilized,  would 
include  among  the  univalves  most  of  the  species  belonging  to  the  following 
^nera:  lAmncea,  Physa,  Planorbia,  Segmentina^  Vdlvaia^  Amnicola  and 
Ibythinella  and  among  the  bivalves,  the  numerous  species  of  Sphcerium 
and  Pisidium. 

The  following  genera  were  found  in  the  stomachs  of  whitefish  collected 
this  last  season : 

Amnicola^  Valvata^  Sphcerium,  Pisidium,  Limncea,  Physa,  Planorbis. 

The  great  abundance  of  these  small  mollusks  under  favorable  conditions 
was  well  shown  at  High  Island,  where  a  single  haul  of  the  trawl  over  a  thick 
growth  of  Chara  brought  to  surface  several  hundred  specimens  of  twenty- 
six  species  belonging  to  the  following  genera: 

Limncea - --  5 

Planorbis , _ 3 

Physa 1 

Valvata __ 2 

Amnicola 3 

Byihinella - 1 

Pisidium 11 

Not  only  are  these  forms  exceedingly  abundant,  but  their  bathymetric 
range  is  also  very  considerable.     Thus  Limncea,  Planorbis,   Valvata^ 
Amnicola,  Sphcerium  and  Pisidium  were  found  living  at  a  depth  of  twenty- 
13 


98 


MICHIGAN  PISH  COMMISSION— BULLETIN  NO.  6. 


five  metres.  Althongh,  in  the  few  instances  in  which  the  dredge  was 
lowered  to  a  greater  depth,  no  mollnsca  were  obtained,  this  result  can 
scarcely  be  considered  as  determinative  in  this  particular.  It  seems 
probable,  however,  that  the  Pisidia  range  to  a  much  greater  depth  than 
the  other  genera. 

(See  Rep.  U.  S.  Fish  Com.  1872-3,  page  707). 

As  in  other  forms  of  animals,  the  abundance  of  moUuscan  life  is 
dependent  upon  a  favorable  environment  and  ample  supply  of  food.  All 
of  the  univalves  species  found  in  the  great  lakes  are  vegetable  feeders, 
while  the  bivalves  live  upon  the  minute  organisms  (aIg8B)  which  they 
find  floating  in  the  water.  An  abundant  vegetation  therefore  is  a 
prime  requisite  for  any  extensive  development  of  a  moUuscan  fauna. 

This  interdependence  of  the  various  forms  of  life  was  very  strikingly 
illustrated  in  the  fauna  of  the  various  inland  lakes  in  the  vicinity  of 
Charlevoix.  Thus  in  Pine  Lake  where,  owing  to  the  character  of  the 
bottom  which  is  almost  wholly  composed  of  a  fine  disintegrated  marl, 
except  in  places  where  a  thin  coating  of  sand  has  been  washed  in  from 
the  shore,  plant  life  is  very  meagre  and  stunted  in  its  growth,  there 
was  a  marked  scarcity  in  the  moUusca,  not  only  in  the  number  of  species, 
but  in  their  individual  abundance.  While  in  other  lakes  when  the 
conditions  were  favorable  for  a  luxuriant  vegetation,  there  was  a  cor- 
responding increase  in  the  higher  forms  of  life. 

The  following  is  a  complete  list  of  the  species  collected: 


Limax  campeatris  Binn 

Vitrina  limpida  Gld 

Gastrodonta  nitidtu  MuU 

V Urea  arboreita  Shy 

radiatultu  Alder 

indentatxu  Say 

Binnepanu»  Mse 

/erreu8M.Be 

exiguu 8  Stimxt 

Conulua  fulvus  Dr 

Tebennophorus  Carolinensis  Bosc. . 

Pyramidula  altemata  Say 

altemata  alba 

etriatella  Anth 

a^teriscua  Bfse 

lineata  Say 

Polygyra  albolabria  Say 

8ayi  Binn 

monodon  Rack 

Strobilopa  labyrinthica  Say 

virao  Pils 

Acanthinula  narpa  Say 

Pupa  contrcicta  sa,y 

Vertigo  ovata  Ssiy 

Bolleaiana  Mse 

verUricoaa  elatior  Sterki.. 

pen/odon  Say 

FeruMacia  mbcylindrica  L 

iSucci'nea  avara  Say 

obliqua  Say 

ovatM  Gld.  var 

Carychium  exiguum  Say 

Limncea  atagnaliaLt 

atagnalis  L.  var 

ampla  Migh 

emarffinata  Say 

catascopium  Say 

refiejcaSeiy 

lanceata  Gld.? 


Land. 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


Lake 
Michi- 
gan. 


X 


X 
X 


Inland 
waters. 


X 


X 
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Limncea  pallida  Ads.T  (fossil) 

galbanaSaj.  (fossil) 

desidiota  Say 

humilU  Say 

»p 

«p.  (fossil) 

Phyaa  anctUariaB%y 

oyrina  Say 

heteroatropha  Say 

integra  Hald 

Planorbia  trivolvia  Say 

bicariruMtus  Stkj 

bicari7Uitu§  Arooatookenais  Pils.. 

campanulatua  Say 

mtUtivolvia  Case 


exacuHuStLy ■ 

exacutua  ruhelltu  Sterki.  .. 

aZ6iM  MnlL 

parvusSAj 

deflectuB  Say 

Segmentina  armigeraB&y» 

Ancylut  parcUlelua  Hald 

Valvata  tricarinata  Say 

tricarinata  bicarinata  Lea*. 

gincera  Say 

Campeloma  deciaa  Say 

integra  Say 

MilesiihetL 

Amnicola  limota  Say 

liutrica  Pils 

^ana  Say 

porata 

Bythinella  obtuaa  Liea 

Pleurocera  aubulare  Lea 

Ocniobaaia  liveacena  Mke 

C7nio  Zuteoltts  Lam 

borealisOray 

Marqaritina  rv^foaa  Bar 

AnocLonta  ederUula  Say 

fragilia  Lam 

Footiana  Lea 

if arrya^ana  Lea 

Fenmaciana  Lea... 

tubcylindracea  Lea 

iSpAcBn'um  «imi/e  Say 

«tria£inum  Lam 

rhomboideum  Say 

roaocetim  Pme 


Land. 


Lake 
Michi- 
gan. 


X 


X 


X 
X 


X 


X 


X 


X 


sp. 


PiHdium  Idahoenae  Roper 

variabile  Pme 

c^>ditwm  Hald 

compreaaum  Pme 

veniricoaum  Pme 

punctatum  Sterki 

•p. . 

sp 

trapezoideum  Sterki,  ms8«. 

•P 

ap 

milium  Held , 


X 
X 
X 
X 


X 
X 
X 
X 
X 


X 


X 


X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


Inland 
waters. 


X 
X 
X 
X 

x 

X 
X 
X 
X 
X 
X 
X 
X 
X 

"X" 

X 

X 

X 

X 

X 

X 


X 
X 
X 
X 
X 

x 
x" 

X 
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X 
X 
X 
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EBRATA. 

Pace  8,  Una  18,  foe  *'  Ralffhacd,  05,"  read  **  Beiffhard,  M'\ 

Page  Si.  footnote,  Une  8,  for  "  p.  850  **  read  "  p.  850". 

Page  11,  second  line  from  bottom,  for  **  p.  — "  read  **  p.  78". 

Page  18,  line  8A,  for  "  p.  -**  read  **  p.  76". 

Page  18,  line  88.  for  **  Ryder  (81)"  read  **  Ryder  (84)". 

Page  16.  line  7,  after  "  epeeies  "  inaert  "  of  ineeote". 

Page  17,  elxth  line  from  bottom,  for  **  Belghard  (05)"  read  '*  Beighard  (0«)". 

Page  10,  line  16,  for  *'  Forbei  (88)**  read  ''  Forbei  (88)". 

Page  81.  line  11  of  table,  for  "  hutuca  "  read  **  Iwtriea  ". 

Page  81,  line  15  of  table,  for  **  Lan."  read  "  Lam." 

Page  27,  line  86,  for  '*  depedent "  read  "  dependent ". 

Page  88,  leoond  footnote  in  third  and  in  laet  linee,  for  *'  Melonia  "  read  "  Mekmira", 

Page  86,  laet  line  abore  table  omit  the  word  "  total ". 

Page  87,  line  80,  for  "  afford  "  read  "  afforde  ". 

Page  88,  aeoond  table  in  i&rat  line,  for  "  10.7  "  read  "10.0."  and  for  "  8.6  "  read  "  4.  8  ". 

Page  88,  aeoond  table  in  laet  Une,  for  "  10.5118  "  read  "  10.4017" 

Page  88,  laet  line,  for  "  8.5  per  oent "  read  "  4  per  oent". 

Page  48,  last  Uble  in  last  column,  for  "  3.06  "  read  "  8.07". 

Page  45,  line  84,  for  "  agreed  "  read  "  agreee". 

Page  65,  Une  8,  for  "  Clain  "  read  "  Clair". 

Page  55,  line  8i.  for  "  Beighard  (03),"  read  "(04)". 
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PLATE  I. 

Tabular  View  of  Bottom  Hauls  with  Vertical  Net. 

A,  IN  Lake  Michigan. 

B,  IN  Round  and  Pine  Lakes. 

Vertical  lines  indicate  stations,  each  of  which  is  designated  by  a  Roman  numeral  at 
the  upper  end. 

Horizontal  lines  denote  distance  or  amount  as  shown  at  the  margin. 

D D.    Indicates  depth  of  various  stations. 

T T.    Shows  total  volume  of  plankton  in  bottom  hauls  with  vertical  net. 

R R.    Shows  the  estimated  volume  of  plankton  per  cubic  meter  of  water  in 

the  same  hauls. 

?  Denotes  a  doubtful  observation. 

For  further  details  see  text. 


PLATE  II. 

Tabular  View  op  Stratal  Hauls  with  Vbrtioal  Net. 

A,  IN  Lake  M.iohioai9. 

B,  IN  Round  and  Pine  Lakes. 

Vertical  lines  indicate  stations,  and  horizontal  lines  amount  of  plankton  obtained 

D D.  Indicates  the  depth  of  various  stations. 

S S.    Shows  the  amount  of  plankton  per  cubic  meter  of  water  in  hauls  from 

2m.  to  surface. 

2-5m.,    the  same  in  hauls  from   5m -2m. 

5-lOm., *      "         »     10m.-5m. 

10-25mM    "        "      "      "         "     25m.-10m. 
25-50m.,    "        •*     **      •*         "     25m.-60m. 
50m.-bottom,  the  same  in  hauls  from  bottom  to  50m. 
?  Denotes  a  doubtful  record  or  observation. 
Further  details  in  text. 
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PLATE  III. 

Tabular  View  of  Plankton  Hauls  in  Lake  St.  Clair.     These  Were  Plotted 

FROM  Results  Given  bt  Rbighard,  94,  p.  35. 

Stations  are  iodicated  by  vertical  lines;  distanoee  or  amounts  by  horizontal  lines. 

D D.  Indicates  the  depth  of  the  various  stations. 

T T.    Shows  the  total  amount  of  plankton  obtained  in  bottom  hauls. 

R R  The  amount  of  plankton  per  cubic  meter  of  water  for  the  same  hauls. 

S 8.    The  amount  of  plankton  per  cubic  meter  of  water  contained  in  the 

surface  1.5m. 

1.5-4.5m.  The  amount  of  plankton  per  cubic  meter  of  water  in  the  stratum  4.5m.  to 
1.5m.,  or  bottom  to  1.5m.  if  shallower. 

B _B.  The  amount  of  plankton  per  cubic  meter  of  water  in  the  stratum  from 

bottom  to  4.5m. 

For  discussion  and  explanation  see  text. 
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FOR   THE   BIENNIAL   PERIOD    OF    1895   AND   1896. 


To  Hon.  Hazen  S.  Pingree,  Governor  of  Michigan: 

The  Michigan  State  Live  Stock  Sanitary  Commission  submits  the  fol- 
lowing as  its  sixth  biennial  report: 

As  far  back  as  1880,  and  perhaps  at  an  earlier  date,  the  farmers  of  the 
State,  and,  more  especially,  those  actively  engaged  in  the  live  stock 
industries,  began  an  active  discussion  of  the  propriety  of  asking  the  legis- 
lature to  enact  some  suitable  and  effective  live  stock  sanitary  laws.  All 
parties  conceded  the  necessity  of  the  same,  in  view  of  the  large  extent 
of  the  live  stock  interests  of  the  State.  Glanders  existed  in  most  of  the 
counties  of  the  State.  Scab  and  foot  rot  were  not  uncommon  among 
sheep.  Texas  fever  killed  hundreds,  yes,  thousands  of  dollars  worth  of 
our  cattle  annually.  Contagious  pleuro  pneumonia  had  been  imported 
forty  years  before,  and  had  a  substantial  foothold  among  herds  of  milk 
cows  in  parts  of  Pennsylvania,  Maryland.  New  Jersey,  New  York  and 
the  New  England  states,  and  occasional  herds  coming  over  the  Alle- 
ghanys  with  migrating  families  were  bringing  the  dread  scourge  west- 
ward. Hog  cholera  was  devastating  the  swine  herds  of  Ohio  and  Illi- 
nois, and  Michigan  was  having  suiticient  outbreaks  of  this  plague  to 
know  something  of  the  devastating  and  destructive  character  of  the  mal- 
ady so  far  as  the  swine  breeder  was  concerned. 

The  usual  result  of  discussion  among  intelligent  men  is  action.  The 
history  we  are  now  recalling  was  no  exception  to  the  general  rule. 
This  class  of  legislation  was  entirely  new  in  this  State  and  practically 
new  in  this  country.    The  trail  to  be  pursued  was  not  even  blazed  out, 
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much  less  beaten  by  a  path  one  might  follow.  All  the  live  stock  aaso- 
dations  and  many  of  the  agricultural  societies  of  the  State,  as  well  as 
other  gatherings  of  farmers,  considered  the  subject,  and  various  forms  of 
proposed  legislation  were  exploited.  Large  bodies  move  slow.  They 
usually  move  effectively. 

The  result  reached  was  that  all  interested  fully  agreed  that  a  Com- 
mission was  the  proper  body  to  be  appointed  under  a  law  for  protecting 
the  live  stock  of  the  State  from  all  contagious  or  infectious  diseases  of  a 
maMgnant  character.    A  committee  of  gentlemen  were  selected  repre- 
senting the  different  live  stock  interests,  to  exploit  the  idea  and  draw 
a  bill  or  bills  adequate  to  the  occasion  and  ask  the  legislature  to  pass 
the  same.    The  result  of  the  labors  of  this  joint  committee  was  the 
drafting  of  two  bills,  which  were  practically  the  same  as  the  present 
live  stock  laws  of  the  State.    These  bills  were  endorsed  by  the  various 
live  stock  associations  at  their  annual  meetings  in  1884.     They  were 
approved  by  the  entire  membership  of  the  State  Board  of  Agriculture, 
the  State  Agricultural  Society,  and  the  outgoing  and  incoming  Govern- 
ors.    The  outgoing  Governor,  Begole,  called  especial  attention  to  it 
in  his  exauguraJ,  in  view  of  the  fact  that  the  general  government  had 
just  by  act  of  congress  created  the  Bureau  of  Animal  Industry.     Many 
members  elect  of  the  legislature  were  active  in  assisting  the  committee 
to  prepare  the  bills — one  of  the  committee  being  a  member  elect  of  the 
house.    The  bills  were  duly  introduced  in  the  lower  house,  and  after 
deliberate  and  protracted  discussion,  were  passed  without  serious  oppo- 
sition.   They  passed  the  senate  with  the  important  exception  that  on 
the  third  reading  of  the  general  bill,  a  senator  asked  that  horses  and 
sheep  be  exempted  from  the  operations  of  the  law.    Upon  the  senator  s 
request,  a  motion  to  amend  the  bill  as  just  indicated  carried,  and  the 
house  concurred  in  the  amendment.    Two  years  later  the  legislature 
amended  the  law,  making  it  operative  as  to  horses  and  sheep.     Few 
general  laws  upon  our  statute  books  affecting  great  agricultural  inter- 
ests as  these  laws  do,  received  more  careful  and  deliberate  considera- 
tion or  more  general  support  both  in  the  legislature  and  among  the  agri- 
culturists of  the  State.    These  laws  have  been  in  active  operation  for  a 
dozen  years  as  to  all  domestic  animals  except  sheep  and  horses,  and  as  to 
them  for  ten  years.    We  may  fairly  pause  to  meditate  as  to  results. 

During  that  time  we  have  seen  Illinois  spend  hundreds  of  thousands 
of  dollars,  other  states  vast  sums,  and  the  general  government  itself 
more  than  a  million  of  money  in  wiping  out  contagious  pleuro  pneu- 
monia among  cattle  in  the  United  States,  and  yet  Michigan,  lying  right 
along  the  path  of  the  cattle  of  commerce  in  transit  from  west  to  east, 
by  the  rigid  enforcement  of  quarantine  under  this  law,  never  had  a  ca.<e 
of  this  fatal  bovine  malady  in  the  State. 

Texas  fever.  While  the  general  law,  act  128,  session  of  1885,  took 
immediate  effect,  and  the  Commission  was  at  once  appointed  under  it. 
yet  act  198,  commonly  known  as  the  Texas  fever  law,  passed  by  the  same 
legislature,  for  manifest  reasons,  did  not  take  effect  until  90  days  after 
the  legislature  adjourned.  Before  this  law  became  operative,  this  Com- 
mission was  called  to  Detroit  to  witness  some  of  the  ravages  of  this 
disease.  This  was  no  exceptional  year,  and  yet  in  Detroit  that  season 
over  200  cows,  mostly  the  property  of  poor  people,  succumbed  to  the 
malady.    The  estimated  value  of  the  same  at  that  date  was  over  ?10.O00. 
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Other  towns  and  cities  also  had  outbreaks  of  Texas  fever.  Under  the 
operations  of  this  law  and  the  rales  of  this  Commission,  not  an  animal 
has  died  in  this  State  for  the  last  two  years  and  no  citizen  of  the  State 
has  lost  a  dollar  by  the  disease  during  the  last  five  years.  It  may  be 
inferred  that  Texas  cattle  are  no  longer  handled  in  this  State,  but  that 
would  be  a  great  error,  as  many  hundred  more  are  now  annually 
slaughtered  in  this  State  than  were  slaughtered  previous  to  the  enact- 
ment of  the  law,  and  many  thousands  more  cross  the  State  with  the 
cattle  of  commerce,  than  did  cross  at  the  period  we  are  now  discussing. 
More  than  this,  we  have  the  satisfaction  of  seeing  the  general  govern- 
ment adopt  the  plan  of  our  law  in  dealing  with  Texas  cattle  all  over  the 
country. 


CATTLE    DISEASES. 
TUBBRCULOSIS. 

With  contagious  pleuro  pneumonia  banished  from  the  United  States, 
and  with  Texas  fever  under  complete  and  perfect  control,  the  cattle 
grower  still  faces  a  serious,  insidious,  destructive,  contagious  disease  in 
bovine  tuberculosis.  Thei^  can  be  no  sort  of  doubt  today  with  an 
observant  cattle  grower  as  to  the  contagious  character  of  tuberculosis 
or  consumption  among  cattle.  This  Commission  is  actively  engaged  in 
suppressing  such  outbreaks  as  are  brought  to  its  attention.  This  Com- 
mission is  of  the  opinion  that  the  general  cattle  stock  of  the  State  are. 
but  little  affected  with  this  disease,  but  in  herds  where  the  disease  has 
a  foothold,  and  the  conditions  and  environments  are  favorable  to  its 
development,  a  large  percentage  of  the  herd  will  be  likely  to  be  affected. 
We  know  of  no  cure  for  this  disease,  and  have  followed  the  policy  of 
destroyiiDjg  or  closely  quarantining  affected  animals  to  arrest  its  farther 
spread.  The  State  Veterinarian,  Prof.  Grange,  treats  very  fully  in  his 
report  on  this  malady,  which  is  attached  to  this  report,  and  special  atten- 
tion is  'hereby  called  to  same. 

In  the  carrying  out  of  the  policy  of  condemning  cattle  to  slaughter 
w'hich  are  affected*  with  tuberculosis,  the  Commission  have  encountered 
opposition  owing  to  the  fact  that  the  law  does  not  provide  some  plan 
of  appraising  cattle  thus  affected,  in  comparison  to  the  same  class  of 
cattle  when  in  perfect  health.  As  a  resillt  of  the  opposition  above 
referred  to,  certain  parties  in  Wayne  county  have  invoked  the  courts  of 
that  county  to  restrain  the  Commi^ion  from  executing  its  orders  for 
the  destruction  of  certain  cattle  in  Oakland  county  thus  affected.  While 
the  case  here  referred  to  has  been  pending  for  a  considerable  time,  this 
Oommission  has  thus  far  been  unable  to  advance  the  case  to  even  a 
partial  hearing  in  the  courts,  and  therefore  no  prediction  is  here  entered 
as  to  the  final  results,  when  the  case  finally  reaches  a  hearing  on  its 
merits. 

It  is  proper  to  here  record  that  in  following  the  plan  of  testing  such 
herds  of  cattle  with  tuberculin  to  detect  the  presence  of  tuberculosis  as 
are  brought  to  the  attention  of  the  Commission,  as  being  likely  to  be 
affected  with  the  malady,  a  wide  general  field  has  been  covered.  We 
have  tested  suspicious  herds  scattered  from  the  south  line  of  the  State 
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to  the  shores  of  Lake  Superior  and  the  extreme  western  line  of  the  upper 
peninsula.  The  experience  obtained  is  a  repetition  of  the  experience 
of  all  Inyestigations.  That  is,  that  this  disease  is  highly  contagious 
among  cattle  in  the  latitude  and  longitude  of  all  of  the  State  of  Michi- 
gan where  herds  are  kept  under  favorable  eoiTironments  for  its  propa- 
gation and  spread.  No  breed,  color,  age,  class  or  kind  of  cattle  are 
exempt  from  its  ravages. 

This  Commission  for  the  biennial  period  under  present  review  have 
pursued  the  same  general  policy  as  to  Texas  fever  and  the  handling  of 
Texas  cattle,  as  was  pursued  during  the  period  covered  by  our  fifth 
biennial  report,  with  the  result  as  already  stated,  that  there  has  not  been 
a  case  of  Texas  fever  in  the  State  during  the  two  years  just  passed. 

It  may  be  further  said  that  the  general  policy  of  the  Commission  as  to 
quarantines  and  other  restraining  measures  to  control  and  suppress 
contagious  animal  diseases,  has  been  substantially  the  same  as  was  fol- 
lowed during  the  biennial  period  next  preceding  this. 


DISEASES   OF   HORSES. 
GLANDERS. 

During  the  ten  years  the  Commission  has  been  dealing  with  glanders, 
great  progress  towards  the  desired  end  has  been  made.  Not  one  case 
is  now  reported,  whore  scores  were  originally  reported.  Whole  con- 
gressional districts  are  now  probably  exempt  from  this  loathsome  disease. 
This  Commission  has  had  ample  evidence  presented  to  it,  showing  that 
this  disease  has  not  only  destroyed  a  large  number  of  horses  in  this 
State  during  the  last  ten  years,  but  has  killed  several  men  and  women  as 
well. 

The  experience  of  this  Commission  has  not  been  extensive  in  dealing 
with  any  other  of  the  maladies  affecting  the  horse,  except  glanders. 


DISEASES   OF   SHEEP. 

As  to  scab  and  foot  rot  in  sheep.  We  would  not  now  know  where  to 
search  for  a  specimen  of  foot  i^t  in  the  State.  We  know  of  no  cases  of  scab 
among  sheep  at  large.  Thousands  of  sheep  and  lambs  are  bought  in 
the  Chicago  stock  yards  annually,  and  brought  to  this  State  to  feed. 
These  feeding  sheep  have  all  been  exposed  to  scaib  as  the  Chicago,  Buffalo, 
and  other  extensive  sheep  yards,  are  fairly  infested  with  the  scab 
mite.  These  feeding  shec^i)  are  all  dipped  by  the  feeders  and  are  finally, 
when  fattened,  sent  to  the  shambles  for  slaughter. 

Probably  the  most  serious  malady  in  front  of  Michigan  sheep  grow- 
ers today  is  the  various  kinds  of  internal  parasites.  These  lung,  stom- 
ach, and  intestinal  parasites  are  not  an  original  Amercan  product. 
Like  many  of  the  weed  pests  of  our  fields,  the  original  seed  was  imported. 
They  are  apparently  much  more  fatal  with  lambs  than  with  old  sheep. 
This  Commission  can  do  but  little  to  stay  the  ravages  of  these  destructive 
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parasites.  The  sheep  growers  themselves  can  do  most  by  the  dosing  of 
each  individual  with  some  anti-parasitic  or  vermifuge.  The  damage 
to  the  last  years'  lamb  crop  in  this  State  from  these  internal  parasites 
was  very  large. 

The  very  interesting  treatise  on  internal  parasites  of  sheep,  by  the 
State  Veterinarian,  Prof.  Grange,  accompanied  with  illustrations,  and 
embodied  in  this  report,  should  be  carefully  considered  by  all  sheep 
growers. 


DISEASES   OF   SWINE. 
HOG  CHOLERA. 

As  to  hog  cholera,  it  is  to  be  regretted  that  science  has  as  j'et  not  dis- 
covered either  a  preventative  or  a  cure  for  this  destructive  malady. 
This  Commission^  however,  by  quarantine  and  other  preventative  and 
restraining  sanitary  measures,  has  held  in  check  many  outbreaks,  and  can 
wipe  the  disease  out  of  Michigan  if  science  can  exploit  a  plan  to  eradicate 
it  in  any  state. 

Outbreaks  of  hog  cholera  have  been  numerous  in  the  State  during  the 
past  two  years,  and  great  losses  have  been  sustained  by  the  farmers  in 
many  localities,  not  only  by  the  destruction  of  animals  and  herds,  but 
in  making  it  necessary  for  them  to  discontinue  the  raising  of  swine  for 
a  term  of  years,  or  until  the  fast  trace  of  the  contagion  had  disappeared 
from  the  locality,  and  the  deadly  germs  of  the  disease,  concealed  in  litter 
about  pens  and  yards,  and  in  the  soil,  had  ended  its  existence.  There 
is  no  doubt  but  what  the  annual  losses  sustained  by  the  farmers  of  tho 
State  from  hog  cholera  exceed  those  from  all  other  diseases  of  domestic 
animals.  Hence,  it  is  important  that  every  precaution  known  to  science, 
and  knowledge  gathered  from  experience  with  the  disease,  be  used  in 
enforcing  sanitary  measures  to  prevent  its  introduction  and  spread. 
While  it  is  quite  probable  that  in  some  cases  the  disease  may  yield  to 
treatment  if  commenced  in  the  first  stages,  yet  prevention  is  cheaper  and 
more  satisfactorv  than  treatment. 

The  following'from  a  report  of  the  supervisor  of  Riga  township,  in 
Lenawee  county,  sent  to  the  Commission  in  September,  1895,  may  be  of 
interest  in  this  connection :  "  I  have  visited  twenty-seven  farms  in  this 
township,  and  found  that  the  whole  number  of  swine  which  were  on  these 
farms  previous  to  the  outbreak  of  the  disease  was  527,  of  which  30:i 
have  had  the  disease  or  are  now  sick,  and  221  have  already  died.  The 
foregoing  constitutes  about  one-fourth  of  the  farms  infected  with  the 
disease.  It  already  covers  one-ihalf  of  the  township  and  is  spreading 
fast  to  the  east  and  south."  The  farms  of  that  section  of  the  State  are 
largel}'  underdrained  with  tile,  and  it  is  reasonable  to  infer  that  this 
drainage  from  yards  and  fields  where  the  disease  existed,  and  where 
the  carcasses  of  dead  animals  had  been  buried  near  the  drain  tile 
-emptying  into  open  watercourses,  was  the  fruitful  and  certain  cause  of 
the  rapid  spread  of  the  contagion,  and  rendered  it  impossible  to  arrest  its 
piogress.  The  result  was  that  over  a  large  area  of  that  section  of  the 
State,  the  swine  raising  industry  was  practically  destroyed.  Outbreaks 
in  other  portions  of  the  State  have  been  numerous,  but  not  so  widespread, 
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uncontrollable  and  destructive  as  in  the  tiled  districts.  By  prompt  and 
thorough  action  in  adopting  and  rigidly  enforcing  quarantine  and  sani- 
tary measures,  the  disease  has  in  some  instances  been  oon^ned  to  a 
single  farm,  and  in  others  to  a  very  limited  territory. 

The  National  Bureau  of  Live  Stock  Industry  is  still  carrying  on 
experiments  in  treating,  and  for  preventing  the  introduction  and  spread 
of  the  disease,  but  nothing  new  of  late  has  been  discovered  which  can  be 
recommended  with  confidence.  The  practical  work  of  the  Commission,  in 
dealing  with  outbreaks  of  hog  cholera  during  the  last  two  years,  has 
fully  confirmed  the  opinion  given  in  our  last  biennial  report,  in  relation  to 
the  nature,  symptoms,  treatment  and  means  by  which  it  is  conveyed 
from  herd  to  herd,  and  we  deem  it  proper  to  not  only  repeat,  but  empha- 
size the  following  from  that  report: 

"Hog  cholera  germs  are  very  hardy  and  vigorous.  They  are  able  to 
live  for  a  long  time  and  multiply  in  the  water  of  ponds  and  streams. 
They  may  live  in  the  soil  for  at  least  three  months,  and  in  accumula- 
tions of  straw  and  litter  for  a  much  longer  time.  They  withstand  drying 
and  other  adverse  conditions  in  a  remarkable  manner,  and  will  survive 
in  a  frozen  state  for  two  or  three  months. 

CAUSE  OP  OUTBREAKS. 

In  every  instance  where  definite  information  could  be  obtained,  out- 
breaks of  hog  cholera,  or  contagious  diseases  among  swine,  have  been 
traced  to  the  importation  of  swine  from  other  states,  or  from  infected 
districts  in  this  State,  or  from  railroads  transporting  diseased  animals. 
There  is  no  question  but  what  the  use  of  cars  in  which  diseased  swine 
have  been  transported,  for  carrying  other  live  stock  and  freight  without 
being  disinfected,  is  a  fruitful  source  of  many  outbreaks  of  hog  cholera. 
When  the  germ  is  once  planted  and  the  disease  makes  its  appearance  in 
a  herd,  its  spread  to  other  herds  in  the  vicinity  can  only  be  prevented 
by  exercising  and  enforcing  the  most  careful  and  rigid  measures.  In 
one  instance  which  came  to  the  knowledge  of  the  Commission,  two  hunt- 
ers passed  through  a  field  where  diseased  swine  were  kept,  and  then 
through  an  enclosure  on  another  farm  some  distance  away  where  there 
were  healthy  swine;  and  in  a  few  days  the  disease  broke  out  in  the  latter 
herd.  In  another  case  the  evidence  seemed  almost  positive  that  the 
germs  of  the  disease  were  carried  by  the  water  of  a  heavy  shower  running 
down  a  ravine  usually  dry;  and  in  other  instances  they  seemed  to  have 
been  carried  through  drain  tile;  showing  conclusively  that  the  disease  can 
be  carried  from  herd  to  herd,  and  from  farm  to  farm,  not  only  by  "flesh 
devouring  animals,  birds  and  insects,"  but  by  watercourses  and  heavy 
showers  washing  under  fences  and  across  enclosures,  and  on  the  feet  of 
persons  and  animals.  A  lump  of  soil  or  manure  no  larger  than  a  mustard 
seed,  adhering  to  the  shoe  of  a  person,  or  foot  of  a  dog  or  other  animal, 
niav  carry  germs  of  the  contagion  sufficient  to  inoculate  a  herd  of  swine. 

TIME   OF   INCUBATION. 

The  time  that  elapses  between  infection  and  the  appearance  of  the 
svmptoms  of  illness,  known  as  the  period  of  incubation,  varies  from  four 
to  twenly  days.     During  this  period  the  germs  are  multiplying  slowly, 
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end  gradually  overcoming  the  vital  powers  of  the  animal  by  means  of 
the  poisonous  substances  which  they  produce  as  the  result  of  their 
growth." 

The  following  treatmeut  recommended  in  our  fifth  biennial  report  has 
been  tried  by  different  parties,  and  where  the  directions  were  followed 
and  the  treatment  thoroughly  used,  it  has  been  productive  of  good 
results.  The  government  experiments  of  1894  seem  to  indicate  with 
some  degree  of  certainty  that  this  treatment  if  properly  applied  may  be 
successful  : 

Wood  charcoal 1  pound 

Sulphur 1      " 

Sodium  sulphate • 1      " 

Antimony  sulphide 1      " 

Sodium  chloride 2  pounds 

Sodium  bicarbonate 2      ^* 

Sodium  hyposulphite 2      " 

These  ingredients  should  be  completely  pulverized  and  thoroughly 
mixed. 

Dose,  one  large  tablespoonful  of  the  mixture  once  a  day  for  each  200 
pounds  weight  of  the  hogs  to  be  treated.  The  medicine  should  be  given 
in  soft  feed,  as  com  meal  or  ground  oats,  or  crushed  wheat,  mixed  with 
bran,  or  middlings  well  moistened  with  hot  water. 

Animals  that  are  too  sick  to  eat  the  mixture  should  be  drenched  with 
the  medicine,  well  shaken  up  in  water.  This  can  be  done  by  slipping  a 
noose  over  the  upper  jaw  or  snout  of  the  animal  and  elevating  its  head 
sufficient  to  allow  the  medicine  to  be  poured  from  the  horn  or  drenching 
bottle  into  the  comer  of  the  mouth.  Pull  the  cheek  awav  from  the  teeth 
and  let  the  medicine  run  into  the  pouch  thus  formed.  Great  care  should 
be  exercised  in  drenching  hogs  or  they  may  be  suffocated.  The  medicine 
should  be  poured  slowly  and  time  given  for  the  animal  to  swallow.  This 
medicine  is  also  recommended  as  a  preventive  to  these  diseases,  and  for 
this  purpose  should  be  put  in  the  feed  of  the  whole  herd,  takini?  care 
that  each  animal  receives  its  proper  share.  It  is  also  claimed  to  he  an 
excellent  appetizer  and  stimulant  to  the  processes  of  digestion  and  assimi- 
lation, causing  unthrifty  hogs  to  assume  a  thrifty  condition  and  to  take 
on  fJesh. 

It  must  not  be  forgotten  that  in  order  to  secure  good  results  from  this 
treatment,  diseased  animals  must  be  kept  in  dry  and  comfortable  quar- 
ters and  fed  on  soft  and  easily  digested  food.  The  sick  should  be  separ- 
ated from  the  herd,  but  the  sick  and  well  should  be  treated  alike,  in  order 
to  cure  the  former  and  prevent  the  incubation  of  the  disease  in  the  latter; 
for  prevention  is  cheaper  and  more  satisfactory  than  medical  treatment. 

CARE    TO   GUARD    AGAINST    THE    DISEASE. 

Healthy  swine  should  not  be  allowed  to  come  in  contact  with  diseased 
animals  or  herds,  strange  swine,  the  history  of  which  is  unknown,  offal 
from  establishments  using  carcasses  of  swine,  recently  infected  grounds 
or  buildings,  railroads  carrying  swine,  or  polluted  streams.  When  the 
disease  has  actually  appeared  in  a  herd,  heroic  measures  should  be 
resorted  to  at  once,  to  stamp  it  out  and  prevent  its  spread.    The  herd 
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should  be  rigidly  quarantined  as  far  as  possible,  and  all  means  for  con- 
veying the  germs  of  the  disease  to  other  herds  should  be  guarded  against. 
All  dead  animals  should  be  deeply  buried  or  burned  at  once,  and  vehicles 
upon  which  they  are  carried  away  disinfected.  Tftie  yards  and  premises 
where  diseased  swine  are  kept  should  be  repeatedly  and  thoroughly  dis- 
infected, and  when  vacated  not  only  disinfected  but  closed  up  from  all 
other  animals  until  there  is  reason  to  believe  that  the  germs  have  been 
destroyed.  Mere  freezing  does  not  kill  the  germ,  but  the  disease  usually 
dies  out  during  the  winter,  if  the  frost  can  penetrate  the  litter  and  soil 
in  every  portion  of  the  j^ards  and  under  the  buildings  where  the  disease<l 
animals  have  been  kept.  The  germ  is  often  protected  during  the  winter, 
by  straw  stacks,  and  litter  in  the  yards  and  under  the  buildings. 

HOW    TO    DISINFECT. 

The  following  disinfectants  are  recommended: 

1.  Slacked  lime,  in  the  proportion  of  one-half  pound  lime  to  one  gallon 
of  water. 

2.  Equal  volumes  of  crude  carbolic  acid  and  ordinary  sulphuric  acid 
mixed  together,  and  two  ounces  of  the  mixture  added  to  a  gallon  of  water. 

3.  Sulphuric  acid  added  to  water,  one  ounce  to  a  gallon. 

4.  Boiling  water,  where  the  application  can  be  made  direct. 

5.  Corrosive  sublimate  (mercuric  chloride),  in  the  proportion  of  one 
dram  to  a  gallon  of  water. 

The  lime  is  the  best  and  cheapest  where  it  can  be  used.  No.  2  is  said 
to  be  more  active.  Place  the  vessel  containing  the  crude  carbolic  acid  in 
cold  water  and  then  add  the  sulphuric  acid,  to  prevent  undue  heating  of 
the  liquid.  The  solution  should  be  made  in  wooden  vessels,  as  sulphuric 
acid  and  corrosive  sublimate  attack  metals.  As  corrosive  sublimate  is 
very  poisonous,  the  solution  should  not  be  made  stronger  than  indicated. 
Each  of  the  solutions  recommended  is  strong  enough  to  kill  hog  cholera 
and  swine  plague  bacteria. 

The  Commission  desires  to  request  all  parties,  whether  officials  or  pri- 
vate individuals,  when  reporting  cases  of  contagious  disease,  to  note  such 
particulars  in  relation  to  the  diseased  animals  as  will  at  once  and  exactly 
and  definitely  locate  the  cases.  Kindly  state  name  of  owner  or  party  in 
charge.  Also  exact  location  in  township,  giving  section  or  part  of  section 
if  practicable.  Give  name  of  nearest  railroad  station  and  distance  there- 
from. If  located  about  equal  distances  from  different  stations,  particu- 
larly if  stations  are  located  on  different  railroads,  give  names  of  each. 
(live  as  detailed  a  history  of  the  case  or  cases  as  circumstances  will  per- 
mit. This  information  is  essential  to  facilitate  the  speedy  and  eoonomi- 
cal  investigation  necessary  in  all  cases. 

The  very  interesting  and  instructive  report  of  Prof.  Grange,  State 
A'eterinarian,  is  hei'ewith  submitted,  and  especial  attention  is  called 
thereto. 

H.  H.  HINDS. 
J.  J.  WOODMAN, 
J.  E.  BARRINGER, 

State  Live  Stock  Sanitary  Commission. 
Lansing,  Mini.,  ^lairh  2.i,  181)7. 


EEPORT    OF   THE    STATE    YETERINARIAK 


Lansing,  Mich.,  Jan.  2,  1807. 
Hon.  H.  H.  Hinds,  President  State  Live  Stock  Sanitary  Commission: 

Sir — Since  submitting  my  last  report  to  your  commission  I  have  vis- 
ited various  quarters  of  the  State  for  the  purpose  of  investigating 
reported  outbreaks  of  contagious  disease. 

On  previous  occasions  that  loathsome  disease  glanders  oeeupied  more 
time  and  attention  from  the  State  Veterinarian  than  all  the  other  con- 
tagious diseases  combined,  and  the  demands  for  information  concerning 
it  came  from  so  many  sources  that  a  description  of  the  complaint  was 
prepared  by  me,  which  has  already  been  placed  in  the  hands  of  the  public,, 
thpou^^h  the  fourth  biennial  report  of  the  State  Live  Stock  Sanitary  Com- 
mission, so  it  may  be  unnecessary  to  say  more  concerning  the  peculiar- 
ities of  that  disorder  at  this  time,  except  to  add  that  present  appear- 
ances indicate  that  the  labor  of  the  Commission  has  not  been  in  vain,  for 
reports  of  outbreaks  of  this  disease  are  now  few  and  far  between,  when 
formerly  they  were  very  frequent. 

Purpura  Ho^morrhagica,  or  purple  fever,  has  been  brought  under  my 
notice  in  a  few  instances  during  the  past  two  years,  but,  as  its  more 
salient  features  have  been  described  and  treatment  recommended  (see 
page  24,  etc.,  of  the  fourth  biennial  report),  I  will  refer  the  reader  to 
those  paragraphs  for  further  information  eoucerning  this  interesting 
complaint  should  it  be  desired. 

The  increasing  demands  for  information  con'ceming  tuberculosis  has 
caused  me  to  prepare  a  somewhat  detailed  description  of  it,  with  the 
hope  of  answering  some  of  the  many  questions  wliich  are  asked  from 
day  to  da}'.  This  disease  is,  perhaps,  creating  more  discussion  in  scien- 
tific journals,  the  public  press,  and  amongst  laymen  in  general,  than 
any  other  in  the  list  of  communicable  complaints.  Is  this  to  be  won- 
dered at,  when  we  are  told  by  the  highest  medical  authorities  that  one- 
seventh  of  those  people  who  pass  away, die  of  consumption?  So,  naturally, 
we  find  laymen  and  scientists  alike  searching  for  information  concerning 
it.  We  also  find  all  civilized  governments  employing  their  most  dis- 
tinguished investigators  to  follow  it  through  various  avenues,  while 
state,  provincial  and  municipal  authorities,  as  well  as  private  individuals, 
are  in.  common  try^ing  to  combat  thi^  army  of  invading  germs  which  are 
intent  upon  the  destruction  of  our  bodies.  It  is  encouraging  to  feel  that 
after  years  and  years  of  unceasing  labor  it  now  begins  to  look  as  if  man- 
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kind  would  eventually  be  rewarded  for  his  persistent  and  meritorioug 
efforts  in  the  stand  he  is  taking  to  defend  himfielf . 

In  describing  this  disease  I  shall  discuss  it  under  the  following  heads: 
definition,  history  of  the  disease,  Aetiology  or  cause,  life  history  of  the 
germ,  dissemination  of  the  virus,  avenues  of  infection,  'symptoms  of  the 
disorder,  in  such  animals  as  cattle,  horses,  sheep,  hogs  and  birds,  treat- 
ment of  the  scourge,  and  last,  but  not  least,  prevention. 


NAME. 

The  complaint  is  known  under  a  variety  of  symptoms  which  have  some 
relation  to  the  symptoms  or  other  phenomena  of  the  disease.  The  ancient 
name  of  phthisis  was  given  to  it  by  the  Greeks,  and  in  their  language 
means  wasting  or  consumption,  even  today  the  term  (consumption  is 
frequently  used,  thus  we  have  pulmonary  consumption,  consumption  of 
the  bowels,  etc.,  etc.,  the  more  classical,  however,  using  the  terms  pul- 
monary phthisis  or  tabes  (wasting)  mesenterica,  as  the  icase  may  be. 
In  Germany  the  disease  is  often  spoken  of  as  perlsucht,  or,  as  we  have 
it,  pearl  diseases  of  cattle,  which  name  is  due  to  the  formation  in  the 
animal  of  little  pearly-like  nodules,  or  it  is  sometimes  spokea  of  as 
sdhwinden  (to  vanish  or  waste  away),  while  in  Great  Britain  the  name 
granulia  has  been  proposed,  having  reference  to  little  granular  enlarge- 
ments or  miliarv  tubercles,  which  are  often  found  in  afflicted  animals. 


DEFIMTION. 

Until  somewhat  recently  tuberculosis  was  regarded  as  a  sporadic  non- 
contagious disease  due  to  a  variety  of  imaginable  causes,  all  of  which 
were  without  scientific  foundation,  and  as  might  be  expected,  sooner  or 
later  fell  to  the  ground,  consequently  the  definition  varied  aocording 
to  the  symptoms  or  lesions  presented,  as  well  as  to  the  fancy  of  tbe 
observer.  In  the  present  light  of  what  we  are  pleased  to  call  advanced 
knowledge,  tuberculosis  may  be  defined  to  be  a  communicable  disease 
dei)endent  upon  a  specific  micro-organism,  known  to  science  as  the  Koch 
bacillus  of  tuberculosis. 

HISTORICAL  SKETCH. 

It  is  doubtful  if  there  is  any  disease  having  a  more  interesting  history 
than  the  one  in  question,  indeed  it  often  becomes  romantie,  for  in  its 
subtle  manner  it  strikes  down  kings  and  princes,  rich  and  poor,  in  the 
same  merciless  manner,  while  it  invades  the  economy  of  the  high-class 
pedigreed  cow  and  wipes  her  out  with  as  much  certainty  as  it  does  the 
native  scrub. 

The  date  or  the  time  when  this  disease  made  its  first  appearance  on 
earth  is  wrapt  in  considerable  obscurity.  The  bacteriologist  contends 
that  long  before  the  existence  of  man  the  special  bacterium  which  causes 
It,  lead  a  saprophytic  existence  (lived  beyond  or  outside  of  the  animal 
economy),  but  throngih  environment  it  has  become  a  parasitic  microbe 
(one  which  lives  in  or  upon  the  animal  economy).    Be  this  as  it  may,  the 
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disease  has  been  noticed  by  veterinary  writers,  including  Columella,  who 
flourished  about  1800  years  ago,  as  well  as  others  before  him.    The  'his- 
tory of  the  disease  is  usually  regarded  as  extending  over  five  periods. 
The  first  was  that  of  ancient  history.    During  all  this  period  the  disease 
was  observed  only  from  a  >clinical  standpoint,  as  the  writers  of  antiquity 
had  no  knowledge  of  tuberculosis  in  its  present  sense,  and  every  nodule, 
mass  or  induration  was  then  called  tubercle.    Miliary  tubercles  were, 
however,  entirely  unknown,  and  when  finally  discovered  were  regarded 
as  mere  curiosities,  but  many  ancient  writers  were  quite  familiar  with 
the  fact  that  disease  marked  by  nodules  was  attended  or  caused  by  the 
formation  of   abcesses  and    ulcers  in   the   lungs,  hence    phthisis  was 
regarded  as  belonging  to  the  general  class  of  diseases  characterized  by 
the  formation  of  pus.    Hippocrates,  now  regarded  as  the  father  of  medi- 
cine, and  who  flourished  400  B.  C,  accepted  this  view,  deriving  the  pus, 
from  the  known  proclivity  of  glands  to  suppurate,  indirectly  from  the 
brain,  the  greatest  gland  in  the  body.    The  brain  formed  mu  cous,  which, 
flowing  down  from  the  palate  and  pharynx,  produced  puis  in  the  lungs. 
Not  every  cau«e  of  phthisis  emanated  from  the  brain.    Some  pneumonias 
and  varieties  of  pleurisy  were  supposed  to  be  followed  by  phthisis  at 
times;  mucous,  flowing  from  the  brain  and  failing  to  be  ejected  as 
^utum,  was  thought  to  be  converted  into  pu«  by  the  ancients,  and  even 
the  blood  resulting  from  a  liemori^hage  was  isupposed  to  be  changed  into 
pu«.    Phthisis  or  wasting  was  regarded  as  the  outward  expression  of  pus 
in  the  lungs,  but,  singularly  enough,  not  every  formation  of  pu«  in  the 
lungs  produced  phthisis.    Hippocrates  encountered  hard  masses  in  the 
lungs,  w^hich  he  called  pymata,  and  on  this  account  it  is  now  thought 
that  Hippocrates  was  familiar  with   tuberculosis;  but  Virchow   has 
proven  that  pymatae  were  not  tubercles  even  in  the  anatomical  sense,  but 
were  abscesses  matured  for  artificial  or  spontaneous  discharge.    In  the 
year  50  A.  D.,  Celsus  recognized  the  disease  under  three  heads:  The  first 
due  to  lack  of  induration,  the  second  the  efl:*ect  of  chronic  disease  and  pov- 
erty, while  the  third  was  wasting,  or  phthisis,  as  it  was  then  called. 
About  this  time  Aretteus  contended  that  phthisis  came  from  pus,  using 
the  term  pye  as  a  synonym  for  the  disease.    But  he  might  also  have 
advanced  one  step  further  in  his  pathology  in  the  separation  of  empyema, 
which   he  regarded  as  a  distincft   disease.    The   symptoms  of   phthisis 
were  described  by  this  early  writer  in   the  following  term«:    "It  is 
accompanied  with  heat  of  a  continued  character,  but  latent,  ceasing  now 
at  no  time,  but  concealed  during  the  day.    The  sputum  was  described 
as  being    of  se^'eral    different    varieties,  when    coming    from    people 
affected  with  this  disorder,  such  as  yellowish  white,  whitish  green, 
glutinous,  etc.,  etc.    The  voice  was  hoarse,  neck  slightly  bent,  com- 
plexion pale,  cough,  no^e  sharp  and  slender,  cheeks  prominent  and  red, 
eyes  hollow,  brilliant  and  glittering,  slender  parts  of  the  jaws  rest  on  the 
teeth  as  if  smiling,  muscles  of  the  arms  wasted,   mammary  glands 
shrunken,  little  if  any  flesh  upon  the  ribs,  articulations  at  the  vertebrsB 
quite  visible,  other  joints  clearly  developed,  prominent  and  devoid  of 
fleslL^AretaBus  was  wise  enough  to  treat  the  disease  on  hygienic  and 
dietric  principles,  and  in  many  respects  the  advice  of  this  ancient 
author  was  such  as  is  given  today  by  advanced  scientists.    After  the 
writings  of  Aretaeus  little  was   done  with   regard  to  tubereuloeiB  for 
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about  100  years,  until  Gaylon  in  140  A.  D.  took  up  the  subject  and 
discussed  it  from  the  curative  standpoint.  He  recognized  the  fact  that 
the  dry  atmosphere  was  favorable  to  patients  suffering  from  this  dis- 
order, and  to  secure  the  healing  process  in  the  lungs  he  advised  his 
patients  to  go  where  the  air  was  dry. 

The  first  period  ended,  historically  speaking,  with  the  third  century, 
and  the  disease  seemed  to  sink  into  oblivion  for  about  1400  vears.  as 
little  advanced  progress  was  made  in  the  study  of  it,  although  the  Jews 
as  far  back  as  1135  required  the  lungs  and  other  parts  of  cattle  used  for 
food  to  be  examined  for  tubercle,  as  well  as  other  loath-some  diseases. 
No  doubt  the  slow  progress  in  the  study  of  this  disease  at  this  time  is 
to  be  acc*ounted  for  by  the  want  of  knowledge  of  the  ajiatomy  of  the 
parts  which  the  physicians  of  those  days  were  'called  upon  to  treat,  and 
it  is  a  notable  fact  that  the  progress  in  the  study  of  this,  as  of  all  other 
affections,  became  possible  only  witli  the  study  of  anatomy,  which  could 
be  pursued  with  impunity  only  as  late  as  the  beginning  of  the  17th 
century,  from  which  time  new  discoveries  followed,  step  by  step.  The 
first  disclosures  of  post  mortum  examinations  revealed  hard  masses 
w^hich  were  thought  to  be  tubercles.  In  1680  Silvius  made  the  discovery 
that  these  tubv^rcles  or  hard  masses  sometimes  softened  to  form  pus  in 
their  center.  These  tubercles  he  believed  to  be  glands,  and  it  was  unfor- 
tunate for  the  progress  of  the  correct  knowledge  of  the  disease  that 
the  difference  between  healthy  and  unhealthy  glands  was  not  clearly 
understood. 

During  the  18th  century  an  advanced  discovery  was  made  by  Mangetus, 
who  described  a  case  of  general  tuberculosis  with  dissemination  of  mili- 
ary tubercles,  which  he  likened  for  the  first  time  to  millet  seeds.  These 
were  found  in  the  liver  and  spleen,  kidneys,  mesenteric  glands  and  intes- 
tines. His  description  resembles  that  of  perlsucht,  or  pearl  disease  of 
cattle  of  the  present  day.  In  1783  it  was  believed  by  those  who  were 
regarded  as  advanced  scientists  that  these  little  tubercles  were  the  sole 
cause  of  phthisis  or  consumption.  Morgagni,  in  1761,  thought  phthisis 
arose  from  many  causes,  only  one  of  which  was  tubercle,  and  when  it 
originated  from  this  cause  he  firmly  contended  that  it  was  of  a  con- 
tagious nature. 

The  18th  century  closes  the  second  period  in  the  history  of  tubercu- 
losis. The  19th  century  furnishes  the  third  period  in  the  history  of  the 
disease,  and  from  an  historical  standpoint  the  first  quarter  of  this  centui-y 
is  full  of  interest  through  the  contributions  of  Bayle  and  La^nnec. 
Though  there  was  between  these  contributions  and  those  of  their  prede- 
cessors no  lapse  of  time,  in  point  of  value  they  were  centuries  apart,  and, 
based  as  they  were  upon  individual  observations  without  much  reference 
to  the  past,  they  marked  a  distinct,  separate,  almost  abrupt  era  in  the 
history  of  the  disease.  The  observations  of  Bayle  regarding  the  nature 
of  tubercles  and  the  discoveries  of  Laennec  regarding  the  diagnosis  of 
the  disease  did  not  seem  to  be  based  upon  previous  investigations,  and 
hence  are  not  gradual  evolutions  of  previous  views.  The  work  of  each 
was  almost  wholly  original,  so  that  their  disclosures  brought  about  a 
revolution  in  tlie  study  of  the  disease.  Bayle  in  1803  began  his  work 
with  the  distinct  recognition  of  miliary  tubercles,  which  he  was  the  first 
thus  to  name.  The  larger  forms,  which  attain  the  size  of  chestnuts, 
soften  in  their  centers  and  are  finally  destroyed  by  suppuration.    Trans- 
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lucent  granulation's  the  size  of  millet  seeds  and  cartilaginous  consist- 
ence, hence  different  from  miliary  tubercles,  which  are  gray  and  opaque, 
produce  the  same  ulcerations  in  underlying  tissues,  encountering  the 
same  structures  in  almost  every  organ  of  tihe  body,  especially  in  the 
larynx  and  trachea.  He  was  not  content  to  look  upon  them  as  accidentfl 
or  curiosities.  He  saw  in  them  the  same  characteristics  and  considered 
them  as  the  real  deposits  of  the  same  disease.  The  disease  was  therefore 
a  general  affection  with  various  local  expressions.  Cachexia,  a  diathesis 
which  he  distinctly  named  the  tuberculous,  a  diseased  condition  specMc 
in  its  nature  and  independent  of  inflammation  of  the  glands  of  the  lym- 
phatic system.  Tuberculous  phthisis  is  therefore  not  a  disease  produced 
by  inflammation  of  the  lungs,  pleura,  or  bronchi.  These  affections  may 
complicate  it  or  precipitate  a  fatal  end. 

In  these  sentences  are  summed  up  a  knowledge  of  the  specific  nature 
of  tuberculosis,  its  distinct  isolation  from  all  other  affections,  and  its 
existence  as  an  independent  disease.  Had  the  Aucceeding  pathologist 
been  content  to  stand  by  the  disclosures  of  Bayle,  our  present  knowledge 
of  the  pathology  of  the  disease  might  have  been  advanced  a  half  a 
century. 

The  age  of  Latonec  has  now  arrived  (1819).  Bayle  had  described  what 
might  be  called  the  dead  facts  of  the  disease;  he  had  shown  what  tuber- 
culosis really  is. 

An  individual  is  affected  with  tuberculosis  as  soon  as  tubercles  are 
present  in  the  lungs.  Bayle  knew  of  no  signs,  however,*  by  which  ttie 
presence  of  the  tubercles  was  detected  in  life.  Not  until  pus  was  expecto- 
rated and  hectic  fever  had  set  in  could  the  disease  be  distinguished  as 
yet,  consequently  Bayle  took  a  hopeless  view  of  the  disease.  LaSnnec, 
on  the  other  hand,  discovered  signs  by  which  the  presence  of  tubercles 
could  be  detected  early  in  the  complaint,  and  his  view  of  the  prognosis 
was  far  from  encouraging.  La^nnec  commenced  his  work  at  the  founda- 
tion. He  began  his  work  with  the  study  of  tubercles.  He  discussed  his 
subject  throughout  from  a  clinical  standpoint,  paying  close  attention  to 
all  abnormal  conditions  of  the  breast.  The  fame  of  Latonec  rests,  how- 
ever, more  especially  and  indisputably  upon  the  discovery  of  ausculta- 
tion, which  at  once  outranked  in  value  all  other  means  of  investigation. 
Auscultation  is  said  to  have  been  the  creation  of  La^nnec,  but  percussion, 
which  is  also  valuable  in  determining  the  condition  of  parts  contained 
in  the  chest,  was  practiced  since  the  time  of  Hippocrates. 

Little  was  done  with  regard  to  the  investigation  of  this  disease  from 
the  early  part  of  the  century  until  about  the  middle  of  it,  when  Bok- 
itanaky,  in  1842,  taught  that  tuberculosis  was  the  result  of  an  exudation 
of  coagulated  albuminous  compounds.  A  little  later,  Addison  thought  it 
originated  from  the  white  blood  corpuscles.  Lebert,  about  the  same  time, 
found  a  microscopical  formation  (neoplasm)  which  he  believed  was  the 
sole  cause  of  the  disease.  In  1847,  Rheinhert  fell  back  upon  the  old  idea 
that  tuberculosis  was  the  result  off  chronic  pneumonia.  These  theories 
were  all  eclipsed,  however,  by  Hhe  famous  Virchow,  who,  from  his  envi- 
able rank  and  reputation  as  a  scientist,  had  great  weight  in  overthrowing 
all  theories  which  had  been  advanced  previous  to  his  time,  and  his  influ- 
ence caused  others  to  soon  fall  into  his  way  of  thinking.  He  declared 
that  tuberculosis  was  a  cheesy  metamorphysis  (change)  resulting  from 
an  improper  admixture  of  the  blood  which  had  previouBly  been  oontami- 
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nated  with  different  matters  and  which  are  apparently  necessary  to  pro- 
duce the  peculiar  condition.  He  also  argued  that  tuberculosis  had  never 
been  produced  in  animals  experimentally  and  that  it  was  never  known 
in  the  foetua.  He  also  taught  that  it  was  hereditary,  not  by  disease, 
■however,  but  by  disposition,  and  established  Hhe  thought  that  youth  was 
the  age,  above  all  others,  when  the  individual  might  be  considered  as 
ppone  to  the  disorder.  He  studied  the  disease  in  quite  an  extended  man- 
ner and  recommended  lines  of  treatment  which  became  very  popular,  as 
they  were  thought  to  have  a  baneful  effect  upon  the  cause  of  the  disease, 
and,  in  some  instances,  api>eared  to  work  a  miraculous  cure.  Among 
other  things,  codliver  oil  became  a  very  fashionable  medicine  with  per- 
sons who  were  relapsing  into  a  decline.  Change  of  >climate  and  a  nutri- 
tious, easily  digested  food  were  also  highly  recommended  by  this  savant, 
and  his  patients  were  warned  against  exposing  themselves  to  influences 
through  which  they  would  be  likely  to  take  cold.  He  advanced  his 
theories  with  such  force,  that  they  captured,  so  to  speak,  many  eminent 
physicians. 

Following  him,  came  his  pupil,  iNeimeyer,  who  was  an  enthusiastic 
exponent  of  his  teacher's  views.  He,  however,  opposed  heredity  as  being 
the  cause  of  the  complaint,  but  also  admitted  that  the  offspring  of  con- 
sumptive parents  were  likely  to  be  affected  with  the  disease.  The  con- 
genital phase  of  the  question,  however,  had  not  come  up  for  discujwion 
in  this  sdhool. 

Schroder  Van  Derkolk  announced  about  this  time  that  he  was  able  to 
detect  tuberculosis  in  the  sputem  by  the  presence  of  (certain  pus  of  an 
elastic  nature. 

Up  to  this  time  investigations  had  Jiot  been  carried  on,  extensively  at 
all  events,  with  regard  to  the  communicability  of  the  disease  from  man 
to  man,  or  even  from  man  to  the  lower  animals,  notwithstanding  that 
LaSnnec  accidentally  inoculated  himself  in  the  finger  while  making  a  post 
mortem,  which  is  reported  to  have  disappeared,  however,  after  frequent 
cauterizations,  the  first  scientific  investigations  with  regard  to  the  com- 
municability of  the  disease  were  pursued  by  the  distinguished  Villemin^ 
who  was  the  first  to  demonstrate  that  tuberculosis  could  be  transmitted 
from  man  to  animals.  He  inoculated  rabbits  and  other  animals  snb- 
cutaneously  and  otherwise  with  tubercular  matter  derived  from  the 
miliary  nodules  and  caseous  tumors  and  even  pustular  products,  and 
obtained  identieal  results,  thus  showing  a  common  cause  in  the  pivodnc- 
tion  of  various  forms  of  tie  disease.  These  results  were  of  such  import- 
ance that  they  caused  a  radical  departure  from  the  then  accepted  views 
regarding  the  nature  of  this  oomplaint,  and  were  not  accepted  until  tte 
bitterest  opponents  of  the  theory  were  literally  forced  to  accept  the 
version  of  Villemin's  results  as  being  correct,  and  it  is  pleasing  to  note 
that  these  opponents  eventually  became  the  most  loyal  adherents  to  the 
new  view  and  supported  Villemin's  work  with  considerable  emphasis. 

It  was  not  long  before  such  celebrated  veterinarians  as  Ohauvean  (in 
1868)  took  up  the  work  and  experimented  upon  ordinary  domestic  ani- 
mals, including  calves,  sheep,  hogs,  dogs,  and  last  but  not  least,  horses, 
besides  some  of  the  smaller  creatures,  whidh  were  also  affected. 

The  experiments  concerning  the  communicability  of  this  disease  have 
been  repeated  and  verified  so  often  that  it  seems  unnecessary  for  me 
to  dwell  upon  that  phase  of  the  question.    Were  it  deemed  advisable,  the 
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most  convincing  experimental  evidence  could  be  produced  here  concern- 
ing tihe  communicability  of  this  disorder  in  various  ways.  In  every-day 
life  we  have  abundant,  convincing  proof  reported,  as  clinical  or  bedside 
evidences  of  the  communicability  of  tuberculosis.  And  statistical  infor- 
mation convin-ces  us  in  a  most  positive  way  that  the  disorder  is  spread 
from  man  to  man  and  from  man  to  animal,  and  vice  versa,  while  personal 
observation  has  with  equal  force  convinced  the  writer  that  it  will  spread 
through  a  herd  of  cattle  in  due  time,  providing  the  conditions  are 
favorable. 

After  the  contagious  theory  of  this  disease  became  established  by 
scientiilc  investigators,  the  ambitious  ones  soon  began  a  search  for  the 
true  cause  of  the  peculiar  material  which  produces  such  a  disastrous 
effect  upon  the  animal  economy,  but  the  progress  of  the  investigation 
was  rather  slow,  and  it  took  about  a  decade  before  much  advancement 
was  made. 

In  1878  Dr.  Tapplin  caused  dogs  to  inhale  powder  produced  by  drying 
the  sputum  of  consumptives,  and  he  succeeded  in  producing  the  disease 
In  some  of  the  animals  whidh  he  experimented  upon. 

In  1880  Conheim  inoculated  animals  in  the  eye  with  tubercular  virufi 
and  was  able  to  note  the  progress  of  its  growth,  and  after  trying  to  pro- 
duce •similar  effects  with  materials  that  were  believed  by  many  to  be 
foreign  to  tuberculous  matter,  he  eventually  said,  so  far  as  tuberculosis 
is  'Concerned:  "Everything  depends  upon  the  virus,  but  the  disease  is 
still  a  riddle  unsolved." 

Klebbs  in  1878,  on  investigating  the  disorder  from  the  bacteriological 
standpoint,  contended  that  he  had  i-solated  a  micrococcus,  but  this  was 
not  proven  to  be  the  cause  of  the  disorder  in  a  manner  that  science  could 
accept  it. 

In  1881,  a  bacillus  as  well  as  a  micrococcus  were  blamed  for  causing  the 
disorder,  but  the  investigator  was  not  sufficiently  clear  as  to  his  methods 
to  cause  his  assertions  to  be  accepted  by  the  bacteriological  workers 
of  the  day,  and  it  remained  for  the  far-famed  village  physician  of 
Germany,  Dr.  Robert  Koch,  to  demonstrate  to  the  world  that  he  had 
made  the  greatest  discovery  of  modem  science,  and  hiB  investigations, 
as  has  been  already  stated,  were  given  to  the  world  by  the  exposition 
of  his  classical  treatise  upon  the  subject  in  March,  1882. 

With  the  foregoing  brief  sketch  it  may  be  well  to  close  the  history  of 
thifi  interesting  complaint  and  pass  on  to  some  of  its  more  practical 
features. 

THE  CAUSB. 

T^e  cause  of  tuberculosis  has  been  shown  to  be  a  microscopic  object 
called  the  Koch  bacillus  of  tuberculosis,  which  has  been  most  exten- 
sively studied  by  the  far-famed  professor,  Robert  Koch,  in  honor  <yf 
whom  the  germ  was  named.  He  announced  his  discovery  of  the  cause 
of  this  disease  to  the  scientific  world  at  Berlin  in  March,  1882,  through 
a  classical  treatise  upon  the  aetiology  of  tuberculosis,  in  which  he  showed 
the  most  extended  and  thorough  study  of  the  question.  Since  that  time 
the  micro-organism,  which  was  claimed  by  Koch  to  be  the  sole  factor  in 
the  production  of  this  disease,  has  been  studied  by  an  army  of  workers 
in  bacteriology,  and  although  his  statements  were  opposed  by  some,  yet 
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the  opponents  of  his  theory  crumbled  away  one  by  one,  until  today  it  is 
questionable  if  there  is  an  advanced  bacteriologist  w<ho  will  dispute 
Koch's  theory  of  the  cause  of  the  disease. 


DISSEMIXATION  OF  THE  VIRUS. 

In  the  present  light  of  our  knowledge  of  the  cause  of  this  disease  it 
appears  evident  that  the  sources  of  infection  demand  close  attention, 
for  how  can  we  ever  hope  to  fulfill  t^he  prophecy  of  that  savant,  Pasteur, 
who  has  immortalized  himself  by  his  work,  and  who  says  in  his  discus- 
sions upon  the  cause  of  such  diseases.  "Man  has  it  in  his  power  to  cause 
parasitic  diseases  to  disappear  off  the  surface  of  the  globe,  if,  as  we  firmly 
believe,  the  doctrine  of  spontaneous  generation  is  a  delusion,"  if  we  do 
not  block  the  avenues  through  which  the  virus  gains  access  to  the 
economy? 

Thie  avenues  of  infection  open  from  various  sources.  First  amongst 
them,  let  me  speak  of  the  sanitary  surroundings  of  some  of  our  most 
carefully  guarded  stock,  for  though  singular  as  it  may  apx>ear,  it  is 
amongst  this  class  of  animals  that  we  oftenest  meet  with  the  disease, 
because  they  are  housed  in  the  most  comfortable  quarters,  too  often  with- 
out sufficient  sunlight  or  ventilation,  and  even  when  ventilation  is  per- 
mitted in  all  reasonable  quantity,  the  greatest  care  is  taken  to  prevent 
anything  like  a  draught.  The  fresh  air  is  required'  to  come  in  on  its  tip 
toes,  as  it  were,  keep  very  quiet,  and  make  its  exit  as  quietly  as  it  came 
in.  A.S  for  sunlight,  it  is  probable  that  it  never  gets  into  many  cow 
stables  directly,  especially  in  those  cases  where  the  compartment  is  on 
the  north  side  of  the  building.  When  the  stable  is  more  favorably  situ- 
ated, the  windows  may  be  small  and  too  often  covered  with  cobwebs  or 
dust,  or  both.  As  far  as  our  experience  has  gone,  pure  sunlight  in  a  cow 
stable  is  usually  the  last  thing  thought  of  from  a  sanitary  point  of  view. 

It  is  well  known  to  bacteriologists  that  direct  sunlight  has  a  most 
baneful  effect  upon  the  bacillus  of  tuberculosis,  hence  the  advisability 
of  having  the  stable  so  situated  and  arranged  that  the  sun  may  have  its 
full  sway  at  all  times.  Indeed,  the  sunlight  will  not  only  have  a  baneful 
effect  upon  the  germs  of  this  disease,  bilt  it  will  have  a  salutary  effect 
upon  the  constitutions  of  animals  which  are  housed  for  lengthy  periods, 
as  they  often  are  in  northern  latitudes. 

Place  a  cow  in  the  early  stage  of  tuberculosis  in  a  stable  poorly  ligiited 
and  indifferently  ventilated,  with  a  number  of  healthy  cows.  Under  such 
conditions  the  diseased  cow  will  most  likely  get  worse,  and  will  scatter 
the  germs  of  her  complaint  right  and  left  with  her  various  excretions. 
This  being  of  a  contagious  nature,  is  it  to  be  wondered  at  that  the  other 
cattle  will  in  time  contract  the  disorder?  It  may  take  some  time  to 
develop  the  complaint  in  this  way,  but  in  the  long  winter  months  of  our 
latitude  valuable  cattle  are  often  housed,  perhaps,  more  than  is  good 
for  them,  and  there  would  be  ample  time  as  well  as  opportunity  to  con- 
tract the  disorder.  Looking  then  upon  environment  as  an  avenue  of 
infection,  it  is  hardly  necessary  to  add  that  it  may  be  blocked  to  a  large 
extent  by  observing  strict  hygienic  principles  and  keeping  healthy  and 
unhealthy  animals  separate  from  one  another. 


SIXTH  BIENNIAL  REPORT.  21 


MAXirULATIOX  OF  THE  FOOD  AX  AVENUE  OF  INFECTION. 

In  some  well  regulated  establishments  the  food  is  occasionally  handled 
in  such  a  manner  that  it  becomes  an  excellent  vehicle  for  disseminating 
the  disease,  to  wit:  The  cattle  are  all  fed  a  certain  amount  of  a  certain 
ration  at  stated  periods  every  day,  and  it  often  happens  that  one  or  two 
of  them  (varying  as  to  individuals  from  day  to  day)  will  not  eat  it  all  up; 
that  whidh  remains  is  taken  from  the  manger  at  a  <?ertain  time  after 
feeding  and  placed  in  a  pile,  where  it  is  mixed  with  the  next  general 
ration  to  be  fed  out  again  at  the  next  feeding  hour,  indiscriminately  to 
one  or  all  of  the  animals,  and  thus  the  disease  may  be  handed  in  the  most 
unsuspected  manner  from  one  cow  to  another.  In  this  way  valuable 
cows  may  be  literally  killed  through  mistaken  economy  by  being  required 
to  eat  such  food  as  has  been  showered  upon  with  disease-bearing  sputum 
from  their  afflicted  stable  mates,  and  from  one  cow  it  gradually  spreads 
through  a  large  percentage,  if  not  the  entire  herd. 

Another  avenue  of  infection,  especially  in  the  young,  is  the  milk,  for 
this  may  contain  the  germs  of  the  disease  in  considerable  numbers  and 
yet  the  udder  not  be  affected.  This  has  been  proven  by  numerous  investi- 
gators, including  Ernst  of  Boston,  Smith  &  Kilbourne  of  the  Bureau  of 
Animal  Industry,  and  a  host  of  others  too  numerous  to  mention.  Some 
are  even  alarming  in  their  denunciation  of  milk  as  a  source  of  tubercu- 
losis amongst  children.  Prof.  Law  quotes  Dr.  Shakespear  as  saying 
"that  one-fifth  of  all  the  diseases  of  infants  and  young  children  fed  upon 
milk  is  due  to  tuberculosis."  To  help  to  determine  the  influence  of  dis- 
eased milk  upon  the  animal  economy,  I  have  recently  closed  an  experi- 
ment which  indicates  that  it  will  produce  disastrous  results  under  favor- 
able conditions.  The  details  of  the  experiment  will  be  published  in  a 
bulletin  from  the  Michigan  Experiment  Station  at  an  early  date.  Suffice 
it  to  say  here  that  twenty  gallons  of  milk  were  artificially  infected  witli 
the  germs  of  tuberculosis.  This  batch  of  milk  was  fed  to  three  hogs  for  a 
I)eriod  of  four  days,  when  it  was  all  consumed.  These  hogs  were  placed 
in  what  I  supposed  to  be  a  healthy  pen.  Immediately  next  to  them,  with 
only  a  board  partition  between,  three  other  hogs  were  placed  as  controls. 
The  latter  three  received  the  same  general  treatment  as  the  farmer  trio, 
but  they  did  not  get  any  of  the  diseased  milk.  After  the  four  days  had 
expired,  the  six  animals  were  treated  alike  in  every  respect,  as  nearly 
as  possible,  the  same  man  feeding  them  the  same  ration  from  day  to  day 
for  several  months.  At  a  convenient  time  two  of  the  three  animals 
which  were  fed  the  diseased  milk  were  slaughtered,  and  post  mortum 
examination  revealed  general  tuberculosis  in  both  animals,  the  third 
one  being  kept  alive  for  further  study.  The  three  controls  were  killed  at 
the  same  time,  and  the  most  careful  and  rigid  examination  by  Mr.  C.  E. 
Marshall  and  myself  of  all  parts  likely  to  be  infected  with  the  disease 
failed  to  discover  a  single  suspicious  lesion,  and  were  consequently  regar- 
ded by  me  as  healthy  animals.  This  experiment  indicates  that  infected 
milk  is  dangerous,  although  only  consumed  a  few  times.  It  is,  perhaps, 
unfortunate,  as  far  as  milk  is  concerned,  that  in  the  early  stage  of  bac- 
teriological investigations  of  this  disease  it  was  thought  that  as  long 
as  the  udder  was  healthy  the  milk  was  safe,  but  we  have  volumes  of 
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experimental  evidence  at  this  time  ahowing  the  contrary  to  be  true,  in 
other  words,  that  the  milk  of  a  cow  affected  with  tuberculosis  may  spread 
the  disease  to  animals  which  partake  of  it,  although  the  milk  gland  itself 
may  not  show  evidence  of  disease.  This  suggests  the  advisability  of 
Pasteurizing  or  sterilizing  all  -suspected  milk,  if  not  all  milk.  Another 
avenue  of  infection  comes  through  cattle  licking  their  diseased  stable 
mates,  over  which  the  diseased  sputum  of  this  disorder' may  be  more  or 
less  distributed.  When  the  disease  comes  through  the  avenue  just  eug- 
gested,  the  digestive  organs  and  lymphatic  system  are  oftenest  affected. 
We  frequently  meet  with  this  disease  as  affecting  tlie  lungfi  of  cattle, 
and  observation  has  led  us  to  believe  that  the  avenue  of  infectioai  in  these 
cases  was  through  the  air  chambers,  probably  by  inhaling  dust  from  a 
recently-swept  stable  floor,  or  the  dust  of  fodder  which  has  been  show- 
ered upon  by  cattle  previously  affected  with  the  disease,  or  even  the  dried 
expectorations  of  a  oonsumptive  attendant.  The  fluid  upon  this  fodder 
being  permitted  to  dry  by  natural  or  ordinary  circumstances,  it  is  in  a 
flt  state  to  be  inhaled  when  cattle  toss  it  about  with  their  muzzles,  as 
they  frequently  do  when  searching  for  the  more  delicate  morsels  in  the 
ration.  Numerous  Intelligent  breeders  believe  that  bovine  tuberculosis 
is  hereditary,  and  even  many  scientists  in  their  writings  are  not  at  all 
clear  upon  this  phase  of  the  disease.  The  confusion  of  the  terms  heredi- 
tary and  congenital  are  no  doubt  responsible  for  our  being  sometimes 
misled  as  to  these  avenues  of  transmission.  Even  Fraenkel  (p.  245),  in 
his  classical  text-book  upon  bacteriology,  if  he  is  correctly  translated  by 
Linsley,  mixes  these  terms  in  such  a  manner  that  if  we  are  to  accept  his 
statements  the  germ  theory  of  bovine  tuberculosis  is  undermined,  and, 
to  use  his  own  words,  "at  once  falls  to  the  ground."  It  is  true  that  the 
author  does  not  admit  that  tuberculosis  may  be  an  inherited  disease,  on 
the  contrary  he  insists  that  it  is  not;  though  he  does  not  undertake  to 
prove  it  in  his  description  of  the  disorder  to  which  I  have  taken  the  lib- 
erty of  referring. 

For  my  own  part,  I  believe  that  tuberculosis  never  was  hereditary,  is  not 
now,  and  never  will  be.  To  demonstrate  the  grounds  for  this  x)osiitian 
we  must  flrst  of  all  draw  sharp  lines  between  the  meaning  of  the  words 
congenital  and  hereditary,  then  we  must  go  back  to  the  very  derivations 
of  the  terms  and  trace  them  step  by  step,  until,  figuratively  speaking,  we 
find  the  disease  manifesting  itself  throujgh  symptoms  in  the  living  ani- 
mal. The  word  congenital,  according  to  the  Etymological  Dictionary  by 
the  Rev.  W.  W.  Skeat,  professor  of  Anglo-Saxon  in  the  University  of 
Cambridge,  England,  is  derived  from  the  Latin  word  congetiitus,  meaning 
&0/71  with.  According  to  the  Medical  Dictionary  of  Dunglison,  M.  D., 
L.  L.  D.,  late  professor  of  medicine  and  medical  jurisprudence  in  the  Jef- 
ferson Medical  College  of  Philadelphia,  it  means  begotten  loith,  and  here 
let  me  say  that  some  importance  of  passing  interest  may  be  attached  to 
the  different  meanings  of  the  word  given  to  it  by  the  different  authors. 
When,  may  I  ask,  is  a  creature  begotten?  or  when  is  it  born?  If  the 
solution  of  the  problem  were  left  to  the  writer,  it  would  be  said  that  a 
creature  is  begotten  as  soon  as  the  spermatozoon  of  the  male  unites  with 
the  ovum  of  the  female,  and  the  process  of  reproduction  commences; 
while  the  creature  is  bom  when  it  is  brought  into  the  outside  world  and 
breathes  free  oxygen;  when,  in  the  language  of  the  bacteriologist,  it 
becomes  an  obligative  aerobe. 
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Now  we  may  trace  congenital  tuberculosis  in  the  mother  to  the  ovaries 
and  in  the  sire  to  the  testes.  The  ovaries  being  the  seat  of  the  disease, 
it  is  not  difficult  to  imagine  the  minute  bacillus  insiniuating  itself  into  the 
Graafian  vesicle,  and  when  the  latter  bursts  at  the  time  of  menstruation 
the  germ  may  easily  be  carried  with  the  ovum  into  the  fallopian  tube, 
or  womb  itself;  and  in  one  or  the  other  of  these  places  and  in  company 
with  the  ovum,  unites  with  a  spermatozoon  from  the  male,  and  if  condi- 
tions are  favorable  the  germ  multiplies,  while  the  new  creature  steadily 
grows,  so  that  when  the  being  is  -bom  it  may  at  that  time  be  already 
affected  with  the  disease.  That  form  of  the  complaint  we  interpret  as 
congenital  tuberculosis  coming  from  the  mother.  On  the  other  hand  the 
testes  of  the  male  may  be  affected  with  the  disease,  so  that  when  the 
minute  bacilli  of  tuberculosis  are  liberated  in  them  they  may  be  readily 
carried  by  the  spermatozoa,  which  are  giants  in  comparative  size,  into 
the  generative  organs  of  the  female,  and  there  meeting  with  the  ovule, 
the  new  (begotten)  creature  is  inoculated,  this  time,  though,  from  the 
male  fruit  of  impregnation;  constituting  congenital  tuberculosis  coming 
from  the  sire.  In  this  case  the  mother  may  give  birth  to  her  olfspring 
laden  with  the  germs  of  disease  without  ever  having  a  vestige  of  the  same 
complaint  herself.  We  may  go  even  beyond  this,  and  trace  bovine 
tuberculosis,  or  rather  the  germ  of  it,  from  the  floor  of  the  cow  stable, 
carried  up  by  the  dust  into  the  lungs,  from  an  accidentally  abraded  sur- 
face of  which  it  gains  access  to  the  current  of  blood,  through  which  it  is 
conveyed  to  the  ovaries,  or  testes  as  the  case  may  be,  where  under  favor- 
able conditions  the  evil  consequences  follow;  and  we  have  a  well-devel- 
oped case  of  congenital  tuberculosis  in  the  calf.  In  this  instance  might 
not  the  hereditarian  say,  upon  finding  the  sire  and  dame  healthy,  "Here 
is  a  case  where  the  disease  has  skipped  a  generation,  or  two  if  necessary, 
and  through  atavism  or  heredity  the  old  family  complaint  has  come  to 
life  again,"  when  really  the  disease  might  have  come  from  smother  ani- 
mal of  a  different  breed  or  race.  To  revert  somewhat  brieflv  to  the  word 
hereditary,  let  me  say  that  it  is  derived  from  a  Latin  noun,  hci-es,  mean- 
ing an  heir,  the  genitive  case  being  used  and  suffix  added  to  make  up  the 
word;  it  then  evolves,  when  somewhat  liberally  translated,  into  the 
phase  "pertaining  to  the  heir  of."  Gould,  in  his  famous  diction- 
ary of  Biology  and  Allied  Sciences,  says  it  means  "acquired  by  inherit- 
ance," and  speaks  of  it  as  the  transmission  of  physical  or  mental  qualities 
or  tendencies  from  parent  to  offspring,  while  the  same  author,  in  quoting 
Darwin's  Theory  of  Heredity,  supports  the  suggestion  that  each  of  the 
cells  of  the  body  gives  off  germinal  particles,  these  when  grou.i)ed  con- 
stitute the  generative  cell,  whi'ch  in  its  turn  is  endowed  with  an  inherent 
IK>wer  to  reproduce  itself  as  well  as  the  peculiarities  of  the  original 
organism.  But  the  Koch  bacillus  is  an  accidental  invader  ^f  the  cell  of 
the  economy;  it  is  consequently  a  foreign  body,  just  as  much  as  a  fine 
splinter  of  wood  would  be  under  certain  circumstances,  and  has  nothing 
whatever  to  do  with  the  original  constitution  of  that  cell,  therefore  tuber- 
culosis cannot  be  an  hereditary  disease.  Another  avenue  of  infection 
suggested  by  some  is  the  placenta  or  after  birth,  it  being  contended  that 
these  membranes  becoming  affected  from  the  mother  ai^  liable  to  com- 
nnmicate  the  disease  to  the  young  creature  in  utero,  but  looking  at  it 
from  an  anatomical  standpoint,  we  are  forced  to  the  opinion  that  the  pla- 
centa is  far  more  likely  to  be  infected  from  the  foetus  (creature  before  it 


24  STATE  LIVE  STOCK   SANITARY  COMMISSION. 

is  bora)  than  the  foetus  from  the  placenta,  for  we  must  remember  that 
the  blood  of  the  mother  does  not  at  any  time  come  directly  in  contact 
OP  mingle  with  the  blood  of  the  foetus,  but  that  there  are  no  less  than 
two  membranes  to  be  penetrated,  the  wall  of  the  blood  vessel  of  the 
mother  and  the  wall  of  the  blood  vessel  of  the  placenta,  before  the  genn 
can  be  conveved  to  the  foetus  in  this  wav;  while  the  communication  from 
the  foetus  to  the  placenta  through  the  umbilical  vessels  is  uninterrupted 
and  continuous.  We  do  not  wish  to  infer,  however,  that  the  former 
method  of  infection  is  impossible  or  even  improbable.  By  way  of  exi)eri- 
ment,  the  blood  has  been  shown  to  be  an  avenue  of  infection  under  what 
might,  tperhaps,  be  regarded  as  strained  conditions;  that  is  to  say,  the 
blood  has  been  taken  from  the  heart  of  an  animal  affected  with  general 
tuberculosis  and  injected  into  another  susceptible  animal.  In  the  course 
of  time  the  injected  animal  has  broken  down  with  tuberculosis. 

As  pointed  out  by  many  writers,  wounds  caused  by  mechanical  appli- 
ances which  are  smeared  with  the  germs  of  the  disease  and  not 
thoroughly  sterilized  before  being  used,  are  responsible  for  some  of  the 
most  unhappy  results,  some  of  which  are  noticed  in  another  part  of  this 
report. 

THE  BREED  OF  CATTLE  MOST  LIKELY  TO  BE  AFFECTED  WITH  TUBERCULOSIS* 

An  experience  of  over  twenty  years  as  a  practicing  veterinarian  has 
led  me  to  the  conclusion  that  one  breed  of  cattle  is  just  as  likely  to  be 
affected  as  another,  and  in  my  opinion  very  great  injustice  is  often  done 
to  some,  especially  the  Jersey,  by  the  statement  that  they  are  more 
prone  to  tuberculosis  than  other  breeds.  This  will  be  shown  more  clearly 
when  I  oonie  to  describe  the  tuberculin  test,  as  I  have  applied  it  in 
this  State.  I  have  now  under  observation  twelve  head  of  cattle  affected 
with  tuberculosis  composed  of  one  Holstein,  three  fc^horthoms,  two 
Guernseys,  onepolled  Angus,  three  native  grades  and  two  Jerseye. 
Other  breeds  were  not  extensively  represented  in  the  herd  from  which 
the  above  were  taken.  I  have  seen  it  in  the  rugged  Galloway,  the  Ayer- 
shire,  the  Hereford  and  many  kinds  of  grades.  Tlie  reason  why  I  have  not 
seen  it  in  other  breeds  is  probably  because  I  have  not  had  an  extensive 
experience  with  them.  I  am  firmly  of  the  opinion  that  proper  handling 
ol  cattle  has  more  to  do  with  their  resistan-oe  against  the  germ  of  the 
disease  than  has  the  breed.  This  phase  of  the  <iuestion  may  be  discussed 
under  the  head  of 

INDIRECT  CAUSES  OF  TUBERCULOSIS. 

While  it  is -now  universally  conceded  that  tuberculosis  is  due  to  a  cer- 
tain bacillus  and  without  which  the  disease  cannot  exist,  yet  we  mu9t  not 
ignore  the  fact  that  a  weakened  condition  of  the  animal  economy  is  fav- 
orable to  the  development  of  the  germ,  as  the  cells  of  the  body  have,  to 
a  greater  or  less  extent,  lost  their  power  to  fight  against  or  resist  invad- 
ing germs,  consequently  the  balau'ce  of  power  swings  to  their  side» 
and,  figuratively  speaking,  they  sweep  all  before  them.  Again  a  weak- 
ened oontstitution  seems  to  be  a  suitable  soil  or  habitat  for  germs  to 
grow  in,  and  even  the  most  superficial  study  of  the  question  will  readily 
convince  us  that  suitable  soil  is  just  as  necessary  for  the  growth  of 
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disease  prodndng  germa,  as  it  is  for  wheat  germs  or  other  familia/r 
Tegetable  productions. 

ILL-HEALTH    AS   A    FACTOR    IN    THE   INDIRECT   CAUSE    OP   TUBERCULOSIS. 

As  far  back  as  the  year  1777  we  find  William  Gullen  saying  that  small- 
pox and  measles  often  lay  the  foundation  for  tuberculosis,  while  there 
are  few  practitioners  today  but  will  admit  that  the  debilitating  influenice 
of  other  diseases,  acute  or  chronic,  as  the  case  may  be,  is  often  followed 
with  an  attack  of  consumption  (tuberculosis).  How  often  we  are  told 
on  inquiring  into  the  history  of  an  individuai  case,  that  the  animal  had 
recently  come  a  journey  by  freight  and  caught  cold  en  route,  or  that  it 
had  more  or  less  recently  been  exposed  to  a  cold  rain  and  chilled  by  it. 
I  have  often  noticed  the  disease  following  closely  upon  the  heels  of 
parturition,  while  in  other  cases  an  acute  bowel  trouble  may  be  the 
forerunner  of  the  more  serious  complaint. 


INBREEDING 

is  thought  by  many  to  be  the  indirect  cause  of  tuberculosis;  and,  while 
I  am  ready  to  admit  that  under  some  circumstances  it  may  be,  yet  I  am 
still  of  the  opinion  that  Inbreeding  from  rugged  and  healthy  animals 
will  not  produce  offspring,  on  the  average  which  may  be  regarded  as 
being  prone  to  tuberculosis.  On  the  other  hand,  I  am  ready  to  admit 
that  in  inbreeding  from  parents  with  weak  constitutions  may  result  in 
the  production  of  offspring  which  may  be  peculiarly  susceptible  to  the 
disease. 

BREEDING  TOO  YOUNG. 

I  am  often  asked  the  question  by  farmers  and  others  if  it  is  a  danger- 
ous practice  to  breed  at  too  early  an  age,  and  invariably  reply  that  I 
am  of  the  opinion  that  it  is  not  judicious,  to  say  the  least,  to  breed 
bef oire  the  animal  has  come  to  maturity,  for  the  reason  that  I  believe  it 
IS  asking  too  much  of  nature  to  develop  two  healthy  creatures  from  the 
same  economy  at  the  same  time.  Such  a  practice  would,  in  my  opinion, 
if  carried  to  the  extreme,  undermine  the  constitution  of  the  mother  in 
such  a  way  that,  if  not  disease,  early  decay  would  be  the  result. 


IMPROPER   AIR. 

At  one  time  air  rendered  impure  by  the  breath  of  other  animals  was 
looked  upoU'  as  being  favorable  to  the  propagation  of  tuberculosis, 
and  it  was  thought  by  some  to  be  the  cause  of  the  disorder.  While  it 
is  certain  that  this  cannot  produce  the  disease  at  all,  in  the  absence  of 
the  germ,  yet  it  is  sueh  a  potent  accessory  cause,  when  the  ba<nl'lus  Is 
present,  that  its  im'portance  cannot  be  too  highly  appreciated.  I  have 
bad  this  illustrated  over  and  over  again  in  this  State  where  animals 
have  been  requfii-ed,  through  mistaken  kindness,  to  breath  the  vitiaited 
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air  of  warm  stables  in  which  they  were  hoased  to  keep  them  comfort- 
able in  the  cold  days  of  a  long  winter. 


DARK    STALLS. 

In  very  many  instances  we  find  dark  and  ill- ventilated  stables  going 
hand  in  hand.  Such  buildings  are  frequently  filthy  as  flar  as  their  general 
surroundings  are  concerned.  The  darkness  and  filth,  aocompanied  with 
foul  air,  is  a  good  place  for  the  development  of  the  organism  whidh 
causes  this  disorder.  Besides  being  a  favorable  place  for  the  develop- 
ment of  the  organism  when  it  is  present,  the  dark  stajls  which  cattle 
are  kept  in  month  after  month,  will  produce  a  change  ap<m  their  economy 
which  will  debilitate  them,  having,  it  is  believed  by  many,  a  direct  action 
ui>on  the  blood  globules  which  are  infiuenced  in  such  a  way  that  they 
do  not  carry  oxygen  to  all  parts  of  the  body  in  sufficient  quantity  to 
keep  it  in  robust  health;  consequently  we  have  a  weaken^  c<Mi8tita- 
tion,  prone  to  tuberculosis,  in  this  case  from  the  badly  lighted  or  dark 
stable. 

INSUFFICIENT   OR  UNWHOLESOME}   FOOD. 

It  is  almost  unnecessary  to  say  that  lack  of  food  will  debilitate  the 
constitution  of  an  animal  and  that  indigestible  or  in-nutritious  food  will 
act  in  a  similar  manner;  which  may  account  for  the  half -starved  crea- 
ture being  so  often  the  victim  of  this  disease.  On  the  other  hand, 
those  animals  which  are  fed  on  highly  nutritious  food,  forced  as  it  were, 
are  also  debilitated  from  a  kind  of  indigestion,  the  result  of  food  con- 
taining too  much  nutritious  matter,  more  in  fact  than  the  body  of  the 
creature  can  assimilate  or  convert  into  the  tissues  forming  its  vairious 
organs,  and  in  this  way,  we  believe,  the  animal  becomes  within  certain 
limits  debilitated. 

Overtaxing  is  thought  by  some  to  produce  a  certain  degree  of  debility, 
such  for  instance  as  is  sometimes  resorted  to  in  the  dairy  where  the 
desire  is  to  produce  a  record-breaking  animal.  Indeed  the  almost  inces- 
sent  strain  upon  the  animal  in  such  a  case  seems  a  feasible  way  to 
account  for  the  presence  of  the  disease  in  some  of  our  most  robust 
animals. 

SYMPTOMS. 

It  is  most  unfortunate  that  this  disease  invades  the  economy  of  the 
animal  in  such  a  subtle  manner  that  in  many  instances  it  has  made 
extensive  inroads  upon  the  constitution  before  any  extraordinary  devia- 
tion from  health  is  noticed.  Recent  experience  has  ^hown  us  that  it 
makes  considerable  difference  which  avenue  of  infection  the  germs  take 
to  produoe  certain  clinical  symptoms  by  which  it  can  be  diagnosed, 
though  clinical  symptoms  eren  in  these  cases  mwst  be  accepted  with 
some  reserve,  until  figuratively  speaking,  there  is  time  to  run  the  material 
through  the  bacteriological  mill.  The  writer's  attention  has  more  than 
once  been  called  to  cases  diagnosed  as  tuberculosis  in  which  miero- 
soopical  examination,  as  well  as  other  bacteriological  methods  showed 
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the  diseased  condition  to  be  the  result  of  another  cause.  Bonier- 
times  the  disease  manifests  itself  in  the  beginning  by  an 
acute  attack  of  diarrhoea  which  often  appears  considerably  bet- 
ter after  judicious  treatment,  when  we  are  liable  to  oongratulajbe 
ourselves  that  the  case  is  doing  nicely,  only  to  be  disappointed  when 
some  apparently  trivial  cause  brings  on  a  second  and  more  acute  attack. 
Things  may  go  along  in  this  unsatisfactory  manner  for  some  time,  when 
sooner  or  later,  the  characteristic  consumption  begins,  and  the  cause  goes 
from  bad  to  worse  and  finally  dies,  an  emaciated  looking  object.  A 
case  like  the  above  is  more  likely  to  have  derived  its  poison  from  the 
food,  such  as  milk  contaminated  with  the  bacilli,  or  grass  ui>on  which 
these  germs  have  been  profusely  showered  with  the  discharges  of  an 
affected  animal. 

But  the  disease  does  not  always  take  this  rapid  course  through  the 
alimentary  canal.  During  the  ivast  year  I  have  held  post  mortem  exam- 
inations uipon  animal  after  animal  and  found  a  vast  preponderance  of 
the  diiseased  lesions  in  the  glandular  or  lymphatic  system,  whicth  is 
the  intermediate  channel  between  the  food  and  the  blood,  indicating  that 
the  germs  found  access  to  the  body  again  through  the  food,  but  ajppar- 
ently  finding  a  suitable  habitat  in  this  system  seemed  to  be  resting 
quietly  while  the  host  in  its  turn  was  growing  fat.  Indeed,  it  was  diflS- 
cult  for  me  to  form  an  opinion  in  many  instances  whether  the  animal 
would  die  from  the  disease  or  old  age,  if  left  to  take  its  own  course.  No 
doubt  such  animals  are  the  most  dangerous  to  have  about,  for  they  may 
spread  the  germs  right  and  left  without  ever  being  suspected  of  having 
the  disease  themselves,  because  they  do  not  show  symptoms  by  which  it 
can  be  recognized  through  any  known  physical  examination.  Bacter- 
iological examination  might  discover  it,  but  in  ordinary  veterinary  prac- 
tice that  would  not  be  likely  to  be  made.  When  the  disease  invades  the 
economy  through  the  organs  of  respiration  by  inhalation  of  bacilli 
which  are  floating  in  the  disturbed  air  of  say,  a  recently  swept  com- 
partment, the  floor  of  which  has  been  bespattered  with  the  discharges 
of  a  diseased  animal,  and  allowed  to  dry,  a  very  different  state  of  affairs 
may  be  manifested.  The  germ,  finding  an  abraded  surface  upon  the 
lining  of  air  tubes  of  the  lungs,  will  very  likely  lodge  there  and  form  a 
colony  which,  in  its  turn,  will  in  time,  break  up  and  scatter,  forming 
many  more  colonies  in  the  same  lung  or  other  parts;  and  this  sort  of 
tiling  may  go  on  until  there  is  enough  of  these  foreign  elements  in  the 
langs  to  irritate  them.  Then  the  cough  begins,  followed  sooner  or  later 
by  loss  of  flesh.  Nothing  the  animal  eats  seems  to  do  it  any  good;  in 
fact  it  loses  weight  from  day  to  day,  typical  consumption  having  set  in 
which  only  needs  time  to  wipe  out  the  existen-ce  of  the  creature. 

All  the  living  or  organic  tissues  of  the  body  are  liable  to  be  affected 
with  this  disorder  and  of  course  the  symptoms  vary  somewhat  according 
to  the  organ  or  part  affected.  When  the  brain,  for  instance,  is  the  sea/t 
of  the  attack  then  a  variety  of  nervous  symptoms  will  manifest  them- 
selves according  to  the  part  of  that  organ  affected.  If,  for  instance,  the 
part  supplying  vision  becomes  diseased,  then  paralysis  of  the  nerve  of 
firpecial  sense  of  sight  may  be  brought  about  and  the  animal  become  blind. 
In  a  similar  manner  the  animal  may  become  deaf,  or  the  sense  of  taste  or 
smell  may  be  deranged.  In  other  instances  that  part  of  the  brain  which 
controls  the  voluntary  movements  of  the  body  becomes  affected  and  the 
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creature  moves  about,  if  it  move«  at  all,  in  the  most  ecoeatric  manner; 
truly  it  is  unbalanced.  When  any  part  of  the  spinal  cord  beooooiee 
affected  the  syraptomfl  vary  from  partial  to  complete  loes  of  motion  or 
loss  of  senisaition,  or  both.  When  the  generative  organA  oi  the  female 
become  involved  to  a  very  large  extent  she  will  not  breed  with  certainty. 
I  have  seen  cases  where  the  womb  was  so  distorted  by  disease  that  it 
could  liardly  be  recognized.  Indeed,  the  same  might  be  said  of  any  other 
organ  in  the  body. 

Again,  tuberculosis  appears  under  two  heads — the  acute  and  the 
chronic.  The  first  may  run  its  course  in  an  incredibly  short  time  and  is 
then  spoken  of  as  galloping  consumption,  and  even  the  chronic  vairiety 
will  sometimes  become  suddenly  acute,  when  the  closing  scene  of  the 
disease  approaches  with  extraordinary  rapidity,  after  perhaps  a  lingering 
illness  of  many  months  or  even  years.  At  the  outset  of  the  disease, 
either  acute  or  chronic,  the  lesions  may  be  confined  to  one  organ  or 
region  of  the  body,  therefore  the  symptoms  vary  considerably.  In  many 
chronic  cases  the  tubercules  are  confined  to  su^ch  parts  as  the  liver, 
spleen,  pancreas  or  lymphatic  glands;  in  which  case  the  animal  may 
live  and  thrive  for  an  indefinite  period. 

One  of  the  most  remarkable  cases  of  this  description  was  brought  to 
ray  notice  upwards  of  twenty  years  ago,  a  history  of  which  may 
prove  of  interest  to  many,  and  serve  as  an  example  of  hoT^'  the  disease 
may  and  does  behave  itself.    The  history  was  as  follows: 

An  animal  in  a  high  class  shorthorn  herd,  which  I  had  under  my  vet- 
erinary supervision,  one  day  refused  her  feed  and  coughed  a  little.  The 
foreman  of  the  establishment  reported  the  case  to  me  forthwith.  I 
visited  the  (Teature  and  after  making  an  ordinary  physical  examination 
of  her,  suggested  to  the  man  that  she  might  have  taken  cold  and  treated 
her  accordingly.  The  following  day  I  visited  her  again  and  upon  making 
further  examination  of  her  condition  was  somewhat  surprised  to  find 
evidence  of  heart  disease.  She  being  in  very  high  condition,  I  thought 
possibly  I  had  a  ease  of  fatty  degeneration  of  that  organ  to  deal  with- 
But  that  did  not  account  for  the  cough  which  was  of  a  most  intractaible 
nature;  so  I  stated  to  the  owner  that  I  was  afraid  his  animaJ  was  affected 
with  consumption,  and  advised  him  to  dispose  of  her  before  much  expense 
had  been  consumed  in  treatment,  which  I  was  afraid  would  be  of  little, 
if  any  avail.  He  stated  that  the  cow  was  a  very  valuable  animal,  worth 
many  hundreds  of  doUai's  on  account  of  her  pedigree,  hut  added  that 
he  would  act  according  to  my  recommendation.  I  said  to  him  perhaps  it 
would  be  better  to  wait  for  a  few  days,  in  case  I  might  be  mistaken,  and  as 
far  as  1  could  see,  there  was  no  immediate  hurry  in  the  case.  This  being 
agreed  to,  I  kept  a- close  watch  upon  the  creature  for  about  a  week  or  ten 
days,  during  which  time  I  could  not  see  that  there  was  any  abatement 
in  the  symptoms.  It  may  be  hei'e  remarked  that  this  case  occurred  maiiy 
years  before  the  true  nature  of  this  disease  was  known.  I  mention  this 
because  today  I  would  almost  regard  the  recommendation  I  made  as 
being  criminal,  to-wit:  I  stated  to  the  owner  after  the  leu  days  had  ex- 
pired that  I  thought  it  would  b<»  more  profitable  for  him  lo  kill  the  animal 
and  sell  his  carcass  for  beef.  He  requested  me  to  so  direct  his  foreman, 
which  I  did,  and  further  requested  him  to  preserve  the  heart  and  lungs 
and  various  offal.  To  make  a  long  story  short,  in  the  course  of  two  or 
three  days,  the  foreman  reported  to  me  that  he  had  preserved  the  langs 
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and  otber  oflfal  for  ray  inspection,  but  that  he  could  not  find  the  heart 
Although  I  was  at  first  surprised  at  his  statement,  yet  when  I  oame  to 
examine  the  parts  I  was  not,  for  the  entire  pericardial  sack  was  a  masB 
of  tubercular  matter,  enveloping  the  heart  in  such  a  manner  that  no 
layman  would  ever  suspect  the  presence  or  existence  of  that  organ  from 
external  appearances.  The  tubercular  matter  formed  a  case  around  the 
heai-t,  the  walls  of  which  were  at  least  two  or  three  inches  thick  on 
the  average.  When  cut  down  upon  this  case  was  composed  of  the  cheesy 
matter  so  characteristic  of  long  standing  tuberculosis.  This  condition 
of  things  readily  accounted  for  the  symptoms  of  heart  disease,  which  I 
recognized  the  day  after  my  first  examination,  and  to  whicli  I  have 
already  alluded.  Besides  this  there  were  groups  of  miliary  tubercules 
in  every  direction  about  the  lungs,  which  organs  were  also  the  seat  of 
extensive  disease.  Passing  out  of  the  chest  and  reaching  that  cavity 
wWch  contains  the  bowels  and  kidneys  I  found  these  organs  also  badly 
affected.  The  space  usually  occupied  by  what  the  housewife  calls  the 
suet,  was  nothing  but  a  mass  of  tubercules  and  the  glands  of  the  bowels 
were  very  seriously  affected  with  the  same  disease.  Indeed,  this  was 
sueh  an  advanced  stage  of  general  tuberculosis  that  I  began  to  doubt 
whether  I  had  received  an  accurate  history  of  the  case  from  the  foreman, 
and  proceeded  to  question  him  somewhat  closely  as  to  how  long  the  cow 
had  been  ailing  before  she  was  reported  to  me.  I  was  assured  most 
positively  by  him  that  the  animal  had  never  refused  a  feed  in  her  life 
nntil  the  day  she  was  reported  to  me.  Knowing  how  particular  they 
were  on  this  farm  to  have  all  cases  of  disease  reported  at  my  headquarters 
as  soon  as  they  manifested  themselves  by  symptoms,  I  had  no  doubt  but 
that  the  truth  was  told.  Since  that  time  I  have  met  with  many  cases 
similar,  &ough  perhaps  not  as  bad  as  the  above,  which  have  convinced 
me  most  emphatically  that  tuberculosis  can  invade  the  economy  of  an 
animal  most  extensively  and  yet  the  disease  cannot  be  diagnosed  by 
physical  examination.  During  the  past  two  years  I  have  had  this  con- 
viction very  firmly  substantiated  through  the  application  of  'the  tuiber- 
oulin  test,  where  I  have  found  scores  and  scores  of  the  most  vigorous, 
sleek,  and  healthy  looking  animals  loaded  with  pounds  and  pounds  od! 
advanced  tubercular  matter.  I  mention  this  at  this  time  to  im/press 
upon  the  reader  the  value  and  importance  of  the  tuberculin  test,  to  be 
described  later. 

We  will  now  pass  on  to  the  symptoms  of  the  disease  when  it  attaicks 
individual  organs. 

TUBERCULOSIS  OP  THE  LUNGS. 

The  disease  may  attack  these  organs  in  the  acute  or  chronic  form. 
When  the  acute  form  occurs  the  animal  may  be  noticed  to  be  off  its  feed, 
its  coat  will  stare,  the  skin  will  appear  hide-bound,  it  will  be  tucked  up, 
more  or  less,  in  the  flank,  refuse  to  eat  even  the  most  delicate  morsels, 
will  breathe  with  more  or  less  rapidity;  cough  is  usually  present  and  can 
be  often  excited  upon  slightest  provocation.  Percussion  uxxm  the  walls  of 
the  chest  will  cause  the  animal  to  evince  more  or  less  inconvenience.  The^ 
eyes  may  be  sunken  and  a  profuse  discharge  of  tears  may  emanate  from 
them.  General  prostration  is  a  usual  accompaniment  of  the  disorder 
In  these  cases,  and  the  animal  becomes  much  debilitated  in  oonsequenoe. 
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Things  go  from  bad  to  worse  until  in  the  course  of  a  few  days  «he  will 
appear  an  abject,  loathsome  looking  object,  staggering  in  her  gait  and 
ready  to  fall  at  any  moment.  The  tottering  gait  is  a  common  signal  of 
the  approach  of  the  closing  scene  of  the  disease,  and  nature  usually  pats 
an  end  to  the  unfortunate  creature's  sufferings  within  a  few  hours.  As 
far  as  my  experience  has  gone  the  acute  form  is  rather  the  exoeption 
than  the  rule.  In  the  chronic  form  the  di«K>rder  ia  insidious  in  its  pro- 
gress. The  appetite  will  often  be  capricious,  the  animal  partaking  some- 
what lustily  of  her  food  one  day  and  refusing  it  perhaps  altogether,  or 
eat  it  daintily  the  next.  She  will  give  an  occasional  cough  which  is  not 
unusually  regarded  as  being  of  a  serious  nature,  and  may  be  accounted 
for  by  the  herdsman  saying  "Some  dust  has  gotten  into  her  throat,**  or 
something  of  that  kind.  If  we  were  fortunate  enough  to  collect  some 
of  the  sputum  during  these  paroxysms  of  coughing  we  might  be  able 
to  diagnose  the  disease  positively  with  the  aid  of  microcK^ope.  I  hare 
done  so  on  some  occasions  by  finding  the  germ.  But  we  must  not  allow 
ourselves  to  be  misled  by  such  an  examination,  because  our  inability  to 
find  the  germ  does  not  prove  that  it  does  not  exist  in  the  economy  of 
the  animal,  while  its  presence  does  prove  the  existence  of  the  disease. 
As  time  progresses  the  cow  may  not  thrive  as  well  as  its  neighibors 
although  even  at  this  advanced  stage  of  the  disease  the  symptoms  are 
still  negative.  Later  on,  however,  the  oough  will  appear  to  be  getting 
worse  and  the  herdsman  is  likely  to  say  that  such  and  such  a  oow 
"catches  cold  on  the  slightest  provocation,"  because  for  two  or  three 
days  she  will  appear  as  if  suffering  from  an  acute  cold,  when,  in  the 
course  of  time,  the  atmosphere  and  other  surroundings  being  conducive 
to  good  health  she  will  appear  better,  but  again  relapse  into  her  former 
unsatisfactory  condition  upon  the  slightest  provocation.  After  a  time, 
as  the  disease  becomes  still  farther  advanced,  more  positive  symptoms 
present  themselves.  The  cough  gets  worse,  her  breath  frequently  has  a 
foul  odor;  she  cannot  endure  fatigue  in  the  shape  of  driving  to  the  pas- 
ture field,  tor  instance;  her  appetite  becomes  more  and  more  capricious 
and  dainty;  she  will  soon  begin  to  shrink — ^typical  consumption  having 
set  in,  when  she  will  go  down  and  down,  and  eventually  die  an  emaciated, 
pitiable  looking  object. 

During  the  progress  of  the  disease  through  the  lungs^  the  human  phy- 
sician in  his  practice,  has  the  advantage  of  being  able  to  determine^ 
even  in  the  earlier  stages  of  the  complaint,  that  something  is  radically 
wrong  with  them,  and  the  impressions  which  are  conveyed  to  his  ear 
through  auscultation  are  so  characteristic  of  tuberculosis  that  he  can 
diagnose  it  with  reasonable,  though  not  by  any  means  positive,  certainty. 
But  the  veterinarian  is  handicapped  in  many  ways,  so  that  to  him  auscnl- 
tation  is  not  of  nearly  so  much  benefit  in  diagnosing  this  disorder.  In 
the  first  place,  the  difficulty  of  keeping  the  animal  quiet  while  the  opera- 
tion is  being  performed,  then  the  thick  skin,  or  thick  muscles,  and  often 
the  thick  layers  of  fat  will  prevent  his  ear  from  detecting  certain 
sounds  or  rather  the  absentee  of  certain  sounds.  Again,  the 
rumbling  of  gas  in  the  bowels  and  rumen  will  often  defeat 
his  efforts.  But  supposing  he  does  determine  that  the  lungs  are 
diseased?  Experience  has  no  doubt  taught  him  that  he  is  not  justified 
in  proclaiming  it  a  case  of  tuberculosis  at  once,  for  we  have  otiier  dis- 
orders which  produce  similar  ante-mortem  symptoms,  notably  actinosny- 
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coaifi,  xmrsudtes  in  the  lungs,  or  chromic  pneumonia,  witli  perhaps  other 
eonditionfi  which  I  have  not  investigated. 

In  the  chonic  form  of  tuberculosis  of  the  lungs,  the  eyes  assume  the 
same  general  appearance  that  they  do  in  the  acute  form,  thut  is  to  say, 
they  present  a  glassy  appearance,  they  are  sunken  into  the  orbital 
sockets,  and  frequently  surrounded  with  a  profuse  discharge  of  tears, 
giving  them  what  is  commonly  called  a  watery  look. 


TUBBRGULOSIS  OF  THE  HBART. 

While  the  muscular  tissue  of  the  heart  itself  is  not  often  involved  in 
tuberculosis^  so  far  as  my  experience  has  gone,  yet  the  membraiie  (peri- 
oardium)  covering  it  is  occasionally  attacked.  Of  course  the  symptoms 
are  more  or  less  remote,  and  at  best  are  not  diagno^ic.  All  that  we  can 
say  in  oases  of  this  kind  is  that  the  intermittent  pulse  is  indicative  of 
disturban<^  of  this  organ,  while  the  inability  of  the  animal  to  stand 
fatigue  without  some  good  reason,  might  perhaps,  still  further  arouse 
our  suspicions  as  to  heart  disease.  This  occurring  in  a  herd  sprinkled 
with  the  complaint,  we  might  naturally  regard  the  deviation  from  health 
as  being  alarmingly  suspicious,  to  say  the  least  of  it. 


TUBERCULOSIS  OF  THE  STOMACH. 

In  oases  of  this  description  the  organ  may  in  some  cases  be  able  to 
I>erform  its  function  fairly  well,  but  in  such  a  complex  organ  as  the 
stomach  of  the  ox,  it  is  more  or  less  difficult  to  describe  the  disorder 
in  a  manner  that  would  be  comprehended  by  the  average  reader.  Certain 
characteristic  features,  however,  do  accompany  the  disease  which  sug- 
gest to  the  ordinary  observer,  that  the  stomach  was  affected  with  some 
occult  disease.  In  many  animals  the  appetite  becomes  impaired,  evi- 
denced by  its  irregularity,  rumination  is  not  performed  in  a  satisfactory 
manner  and  the  herdsman  may  complain  that  such  and  such  an  animal 
loses  her  cud  frequently.  When  the  first  compartment  of  the  stomach, 
namely  the  rumen,  is  affected,  the  cow  will  in  all  probability,  be  a  victim 
to  tympanites  and,  as  a  consequence  will  bloat  upon  almost  any  kind 
of  food.  If  the  fourth  compartment  or  true  digestive  portion  is  affected 
the  symptoms  will  vary  according  to  the  severity  of  the  attack  and  in 
extreme  cases  the  animal  may  be  afflicted  with  exasperating  pains,  but 
in  cases  of  this  description  the  symptoms  are  surrounded  with  so  nmch 
nncertainty  that  it  is  accepting  a  good  deal  of  responsibility,  and  perhaim 
jeopardizing  one's  professional  reputation  to  diagnose  tuberculosis  of 
the  fourth  stomach  in  anything  like  a  positive  manner,  without  the  aid  of 
tuberculin. 

When  the  bowels  and  their  associated  glands  are  diseased,  the  symp- 
toms are  well  marked  and  even  regarded  by  many  as  diagnostic,  that 
is  to  say,  the  animal  will  be  affected  with  a  disturbed  condition  of  these 
organs,  frequently  breaking  down  into  an  acute  attack  of  diarrhoea. 
This  will  yield  to  treatment  at  times,  but  will  return  with  increased 
severity  on  slight  provocation,  which  second  attack  cannot  be  overcome. 
In  the  case  of  valuable  animals,  careful  feeding  with  judicious  manage- 
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ment  will  keep  the  disease  in  abeyance  for  a  considerable  length  of  time. 
But  notwithstanding  this,  the  progress  of  the  disorder  will,  as  a  rale, 
keep  making  dire  inroads  upon  the  constitution,  until  the  army  of  invad- 
ing germe  hold  the  balance  of  power  firmly  in  their  clutches.  When 
this  state  of  things  has  been  reached  it  does  not  take  long  to  decide  Hie 
battle,  the  afflicted  creature  will  run  down  vei*y  rapidly,  and  like 
her  neighbor  who  was  perhaps,  affected  with  the  disease  in  her  lungs,  will 
die  a  loathsome,  emaciated  looking  object.  A  case  like  this  is  technically 
called  tabes  mesenterioa. 


TUBERCULOSIS   OF  THE   ACCESSORY    ORGANS   OF    DIGESTION — LIVBR,    8PLEBN, 

PANOBEAS. 

The  liver  of  animals,  as  far  as  my  experience  has  gone,  is  oftener  affected 
with  tuberculosis  than  either  of  the  other  accessory  organs  of  digestion.  I 
have  seen  it  quite  badly  diseased  without  being  able  to  recognize  the 
complaint  ante-mortem.  In  some  instances  the  disturbed  condition  of 
this  gland  will  manifest  itself  by  such  symptoms  as  an  occasional  attack 
of  jaundice  and  certain  indefinite  symptoms  of  ill-health  will  often 
accompany  the  disorder. 

The  pancreas  and  spleen  are  occasionally  affected,  but  the  symptoms 
which  they  produce,  if,  indeed,  they  produce  any  at  all,  are  so  obscure 
that  I  have  not  been  able  to  recognize  the  deviation  from  health  which 
would  point  to  their  being  affected  with  this  complaint.  It  is  as  a  rule 
only  when  the  disorder  is  generalized  that  these  organs  are  affected;  at 
least,  that  has  been  my  experience;  but  it  must  be  added  that  it  has  only 
been  on  post-mortem  examination  that  I  have  discovered  them  diseased. 


TUBERCULOSIS   OF  THE  KIDNEYS. 

Tuberculosis  of  the  kidneys  may  in  aggravated  cases  produce  dis- 
tressing symptoms;  the  loins  may  be  sensitive,  and  manipulation  of  them 
will  cause  the  animal  to  evince  considerable  pain,  pinching  or  pressure 
upon  them  causing  the  creature  to  wince  in  an  irritated  manner.  The 
discharges  from  the  glands  may  be  frequently  discolored  or  mixed  with 
blood  or  matter  or  both.  Microscopical  examination  of  the  discharge 
may  reveal  the  presence  of  the  bacilli  of  tuberculosis  and  thus  a  positive 
diagnosis  of  the  complaint  may  be  made. 


TUBERCULOSIS  OF  THE  LYMPHATIC  SYSTEM. 

Tuberculosis  of  the  lymphatic  system  is  very  often  unsatisfactory  from 
a  variety  of  standpoints.  In  the  first  place  it  is  not  always  easy  to  diagnose 
it,  while  in  other  instances,  when  we  do  diagnose  it,  the  treatment  is 
most  unsatisfactory,  but  notwithstanding,  we  should  make  ourselves 
acquainted  with  the  symptoms  of  the  disorder  when  affecting  this  sys- 
tem. I  have  found  glands  at  the  root  of  the  ear  swollen  to  a  considerable 
extent  and  upon  removing  them  they  were  loaded  with  the  oaseous  mat- 
ter of  tuberculosis.    The   submaxillary    glands,  situated    behind    the 
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branches  of  the  lower  jaw,  and  about  the  angle  of  the  same,  are  diffloult 
to  feel  when  healthy,  but  when  aflfected  with  tuberculosis  they  swell 
up  to  a  greater  or  less  extent  and  sometimes  burst,  or  if  cut  down  upon 
will  be  found  containing  cheesy  material.  In  cases  of  this  description 
the  disease  may  be  easily  confounded  with  actinomycosis  and  it  will 
sometimes  require  bacteriological  methods  to  distinguish  between  the 
two. 

TUBERCULOSIS  OF  THE  THROAT. 

We  sometimes  find  the  glands  situated  above  and  behind  the  posterior 
openings  of  the  nose  affected  in  such  a  manner  that  they  increase 
enormously  in  size,  large  abscesses  forming  which  block  up  the  air  pas- 
sages to  a  certain  extent  causing  the  animal  to  breathe  at  first,  perhaps, 
with  a  wheezing  noise;  afterwards  it  becomes  loud  and  snoring.  Oaaes 
of  this  kind  have  been  brought  under  our  notice  when  the  animal  was 
threatened  with  suffocation  if  she  attempted  to  graze  from  the  ground 
or  depress  the  head  unduly.  When,  however,  such  an  animal  would 
elevate  her  muzzle  she  would  breathe  with  comparative  ease.  This  I  have 
ooeounted  for  by  the  fact  that  these  tumors  are  loose  in  their  connection 
with  surrounding  tissues,  and  are  thufi  possessed  of  considerable  freedom 
of  motion;  so  much  so  that  when  the  head  is  in  a  favorable  attitude^  a«  it 
is  when  held  high,  they  drop  back  and  thus  permit  the  air  to  pass 
through  fairly  well,  while  when  the  head  of  such  an  animal  is  depressed 
the  enormous  tumors  will  naturally  gravitate  towards  the  ground  and 
by  so  doing  will  drop,  so  to  speak,  into  the  posterior  openings  of  the  nasal 
chambers  and  block  them  to  some  extent  In  aggravated  cases  of 
this  description  there  will  be  more  or  less  difficulty  in  swallowing 
and  frequently  a  ropy  saliva  will  drool  from  the  mouth.  It  is  not  at 
all  uncommon  to  find  oases  of  this  description  accompanied  with  per- 
sistent paroxysmal  cough,  which  indicates  tuberculosis  of  the  larynx 
(organ  of  voice). 

GLANDS  IN  FRONT  OF  THE  SHOULDER. 

This  system  or  group  is  situated  in  front  of  the  middle  of  the  shoulder 
blade  and  can  be  recognized  by  a  swelling  which  will  usually  have  a  nodu- 
lar feeling.  I  have  met  with  cases  where  the  enlargement  in  this  region 
was  comparatively  enormous,  one  case  that  I  can  ^1  to  mind  being  as 
much  as  a  foot  long  and  say  four  inches  in  diameter,  and  oval  in  shape. 
This  enormous  tumor  when  cut  down  upon  contained  a  large  quantity,  say 
a  -fAnty  of  liquid,  gelatinous  pus.  I  may  add  to  this,  that  on  post  mortem 
examination  I  found  general  tuberculosis  of  the  animal,  which  creature 
was  in  the  pink  of  condition  and  doing  well,  from  the  feeding  standpoint, 
before  it  was  killed.  I  merely  mention  this  as  another  illustration  of 
where  tuberculosis  can  make  extensive  inroads  upon  the  constitution  of 
an  animal  without  apparently  causing  it  any  inconvenience.  But  enlarge- 
ment in  this  region  can  only  be  looked  upon  with  suspicion. 
5 
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GLANDS  IN  THE  NEIGHBORHOOD  OV  THE  STIFLE  JOINT. 

We  sometimes  find  nodular  excrescences  situated  in  the  neighborhood 
of  this  joint,  occasionally  reminding  us  of  several  i)eas  or  hazlenuts  for 
instance,  which  can  be  moved  about  within  certain  limits  in  various  direc- 
tions. The  surface  which  is  affected  with  these  little  round  lumps  some- 
times occupies  oon<siderable  space  around  and  about  the  joint,  or,  indeed, 
they  may  enlarge  to  the  same  extent  as  the  case  just  mentioned,  where 
the  glands  in  front  of  the  shoulder  were  at  fault. 


INGUINAL    GLANDS. 

In  a  general  way  the  glands  in  this  region  are  affected  in  about  the 
same  manner  as  those  in  front  of  the  stitle. 

THE  POSTERIOR  CERVICAL  GLANDS. 

Situated  in  the  groove,  occasionally  called  the  jugular  gutter,  which  is 
a  channel  that  passes  down  the  neck  in  close  proximity  to,  but  behind 
and  above  the  wind-pipe.  The  symptoms  when  these  glands  are  affected^ 
are,  in  a  general  way,  the  same  as  when  other  glands  upon  the  external 
surface  of  the  body  are  the  seat  of  the  disease. 


GLANDS   ON  THE   INSIDE   OF   THE   CHEST. 

Situat(^  between  the  lungs  is  a  chain  of  l^'mphatic  glands  and  vessels 
which,  in  the  writer's  experience,  have  been  affected  with  tuberculosis 
in  a  greater  j>er(»entage  of  cases  than  have  the  glands  or  tissues  of  any 
other  single  region  of  the  bo<ly.    Thes<^  are  called  mediastinal  glands. 

In  close  pix)xiniity  to  these  are  the  bronchial  glands,  which,  however^ 
to  be  more  exact,  are  situated  about  the  primary  divisions  of  the  wind- 
pipe into  right  and  left  branches.  They  are  also  often  affected  with 
tuberculosis.  While  these  glands  are  within  the  chest,  disease  of  them 
must  not  be  associated  with  tuberculosis  of  the  lungs  themselves  in 
as  much  as  they  do  not  enter  into  the  composition  of  these  organs.  So  far 
as  the  bronchial  glands  are  concerned  there  is  no  method  by  which  dis- 
ease of  them  can  be  recognized  that  is  known  to  the  writer.  With  the 
mediastinal  glands,  however,  I  have  met  with  cases  which  were  associated 
with  prominent  symptoms  which  might  raise  our  suspicions.  One  case 
occurred  in  an  animal  which  was  frequently  affected  with  tympanites 
of  the  rumen,  and  had  more  or  less  chronic  difficulty  with  the  act  of 
deglutition  (swallowing).  This  animal  was  eventually  killed  and  I  had 
an  opportunity  of  investigating  the  case  and  determining  what  was  the 
cause  of  the  peculiar  ante-mortem  symptoms.  I  was  gratified  to  find 
sufficient  evidence  to  account  for  the  deviation  from  health  in  as  much 
as  I  found  tuberculo5«is  associated  with  the  mediastinal  glands  to  an 
almost  incredible  extent,  they  being  enlarged  beyond  all  possibility  of 
recognition,  being  increased  in  size  by  the  formation  of  abscesses  oontain- 
ing  pus  and  caseous  (cheesy)  matter  until  tliev  had  assumed  such  enor- 
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mous  proportions  that  they  pressed  upon  the  oesophagus  (gullet)  no  doubt 
to  a  slight  extent  all  the  time,  probably  to  a  greater  extent  at  certain 
periods,  notably  when  the  position  of  the  body  was  such  as  to  cause 
them  to  press  with  more  force  at  one  time  than  another.  It  is  needlees 
to  say  that  this  pressure  upon  the  gullet  would  account  for  the  symptoms 
of  difficult  deglutition,  but  it  may  not  be  known  to  the  general  reader  that 
obstruction  to  the  Oisophagus  will  invariably  cause  distention  of  the  first 
stomach  with  gas  (tympanites).  Those  who  have  seen  an  animal  ohoke 
on  a  potato  or  something  else  have  no  doubt  noticed  the  bloating  which 
invariably  accompanies  the  accident. 


TUBERCULOSIS  OP   THE    WOMB   AND   OVARIBS. 

These  and  their  surrounding  membranes  are  often  implicated  in  gen- 
eral tuberculosis.  I  have  seen  cases  where  the  former  was  so  distorted 
by  the  disease,  thickening  its  walls  to  that  extent  that  it  could  not  be 
recognized  by  an  ordinary  observer,  and  would  remind  one  upon  feeling 
it  of  a  hard  rubber  mass.  On  making  a  section  of  it  the  macroscopical 
(with  the  unaided  eye)  appearance  of  tuberculosis  was  very  plain.  With 
regard  to  the  latter  they  are  sometimes  diseased  so  much  tluit  they 
will  not  perform  their  functions  and  animals  affected  with  the  disease 
in  these  organs  are  often  permanently  barren;  although  it  is  possible 
for  them  to  be  diseased  in  a  modified  form  and  vet  the  animal  be  fertile. 


TUBEIUTLOSIS  OF  THE  UDDER, 

When  the  disease  attacks  this  gland,  or  rather  these  glands,  for  there 
an*  four  of  them,  the  syinptonis  and  lesions  will  vary  considembly  in 
individual  cases  so  that  anything  like  a  description  can  only  Ik?  given 
in  the  most  general  terms.  A  portion  of  one  quarter  may  be  affected  or 
perhaps  the  entire  gland.  As  it  so  often  attacks  a  portion  of  the  gland 
let  me  say  thtit  such  cases  will  usually  be  accompanied  with  a  circum- 
scribed swelling  which  may  be,  we  will  say  for  convenience  sake,  the 
size  of  a  hen's  ^%%^  b<nng  harder  than  the  rest  of  the  gland;  but  this 
hard  lump  need  not  be  painful  as  might  be  exi)ected.  It  will  undergo 
various  changes  which  are  pc^'uliar  to  tuln^rculosis;  notably  it  will  oocas- 
lonally  suppurate  when  i>us  may  be  discharged  into  the  lactiferous  ducts 
and  will  be  drawn  from  the  gland  with  the  milk.  In  cases  like  this  the 
poLson  of  the  disease  is  disK(»minated  from  an  unsuspected  animal  most 
profusely.  It  is  more  or  less  unfortunate  in  connection  with  tumors  of 
these  glands  that  we  cannot  tell  with  certainty  from  ordinarv'  clinical 
examination  whether  they  are  caused  by  the  bacillus  of  tuberculosis  or 
perhajis  some  less  harmful  organism,  without  resorting  to  bacteiio- 
logical  methods.  To  those  who  are  familiar  with  the  piithologieal  changes 
which  occur  in  the  tissues  affected  with  tuberculosis,  macroscopical  exam- 
ination will  enable  them  in  many  instances  to  diffei*entiate  with  tolerable 
certainty  between  it  and  some  other  diseases.  It  is  well  known  to  veterin- 
arians that  the  germ  of  contagious  mammitis  causes  a  certain  amount  of 
tumefaction  of  the  udder  which  might  easily  be  mistaken  for  tubeculosiis 
by  the  casual  observer  or  xioe  verm.    In  other  instances  all  of  the  glands 
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forming  the  udder  may  be  affected  with  the  diflease  in  any  or  all  of  its 

stages. 

TTJBBBGULOSIS  OF  THB  BONBS. 

This  is  an  interesting  condition  which  occasionally  occurs  in  young 
animals.  It  is  said  to  have  been  produced  experimentally  .  The  bones 
most  often  affected  are  those  entering  into  the  formation  of  such  joints 
as  the  knee,  hock,  elbow  and  stifle.  The  portion  of  the  individual  bone 
which  is  usually  affected  is  the  delicate  frame-work  situated  in  the  inte- 
rior and  called  the  cancellated  tissue,  which  becomes  red  and  congested 
to  be  followed  by  a  fatty,  caseated  appearance;  the  animal  in  the  mean- 
time becoming  very  lame  and  at  times  unable  to  rise.  In  extreme  cases 
the  bone  has  been  known  to  crumble  away  and  aharp  speculae  of  it 
protrude  through  the  skin. 

TUBERCULOSIS  OF  THE  JOINTS. 

In  cases  of  this  description  the  disease  generally  begins  in  the  lining 
membrane  of  them,  and  may  form  fungus-like  growths  extending  even 
into  the  bone.  The  joints  will  become  more  or  less  enlarged  and  the  ani- 
mal will  be  very  lame.  Cases  like  this  are  sometimes  attributed  to 
rheumatism  by  the  layman. 

TUBERCULOSIS  OF  OTHER  ANIMALS. 

While  tuberculosis  is  found  affecting  various  domestic  animala,  and 
many  wild  ones,  yet,  according  to  the  writer's  experience,  it  is  oftenest 
met  with  in  cattle,  next  hogs,  then  horses,  after  which  come  aheep 
and  goats.  Of  the  carnivorous  animals  dogs  and  cats  are  quite  often 
affected.  Not  only  does  it  attack  ordinary  domeertic  animals,  but  we  have 
well  authenticated  oases  in  the  various  animals  of  the  zoological  gardens 
and  menageries,  as  well  as  fowls  and  birds  of  many  kinds. 


TUBERCULOSIS    OF    THE    HORSE. 

I  have  rarely  recognized  the  dlseaae  as  affecting  this  class  of  animal, 
but  a  description  of  one  well  marked  case  which  came  under  my  observa- 
tion in  this  State  will  answer  as  a  typical  case. 

The  horse  was  reported  to  me  as  affected  with  glanders.  Upon  visit 
ing  the  animal  I  was  not  long  in  deciding  that  I  had  something 
else  to  deal  with  besides  glanders,  and  ask^  the  owner  as  to  the 
previous  history  of  the  creature.  He  informed  me  that  the  horse, 
as  might  be  supposed,  often  changed  hands,  but  had  been  in  his 
possession  for  a  number  of  months.  The  former  owner  stated  to 
him  when  he  purchased  the  animal  that  it  had  only  a  cold  but  wonld 
soon  recover.  And  the  man's  statement,  within  certain  limits,  was 
true,  for  it  happened  that  the  balmy  days  of  early  summer  soon 
set  in.  The  horse  was  kept  out  of  doors  most  of  the  time  and  the  return 
to  health  was  remarkable.    While  it  was  true  that  the  animal  never  got 
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entirely  well,  yet  it  was  so  much  improved  that  the  person  who  owned 
it  at  the  time  of  my  examination  thought  it  would  eventually  recover 
entirely.  As  soon  as  the  weather  became  unfavorable,  as  it  did  in  the 
fall,  the  horse  began  to  lose  ground  again,  and  to  make  a  long  story 
short,  was  soon  reduced  to  little  more  than  skin  and  bones.  It  had  a 
profuse  discharge  from  the  nostrils  and  the  deep  hollow  cough,  which 
so  often  accompanies  this  disease,  was  present  in  a  marked  manner  and 
could  be  easily  provoked  at  any  time  by  requiring  the  animal  to  move 
sharply.  The  cough,  as  I  observed  it,  was  always  accompanied  with  pro- 
fuse expectoration.  The  absence  of  the  various  symptoms  of  glanders, 
together  with  the  peculiar  cough,  history,  emaciation,  etc.,  caused  me  to 
diagnose  the  case  as  one  of  tuberculosis.  I  was  enabled  to  verify  my 
opinion  the  next  day  for  it  was  decided  to  dispose  of  the  animal  in  a 
somewhat  sununary  manner,  which  gave  me  an  opportunity  of  holding  a 
post  mortem  upon  it,  after  which  I  was  fully  convinced  as  to  the  correct- 
ness of  my  previous  diagnosis. 

This  disease  is  stated  by  Prof.  Bang  to  be  of  quite  frequent  occurrence 
in  Denmark,  and  he  accounts  for  its  frequent  appearance  there  by  the  fact 
that  horses  in  that  country  are  often  fed  upon  skim  milk.  In  writing 
upon  the  subject  that  author  says:  ^'Tuberculosis  in  horses  is  not  rare 
in  Denmark,  doubtless  because  of  the  extensive  use  of  milk  in  fattening 
young  ones  intended  for  market.  This  usually  appears  as  feeding  tuber- 
culosis, with  intestinal  ulcers  and  very  large  deposits  in  the  mesenteric 
glands,  sometimes  also  in  the  peripharyngeal  glands  (glands  of  the 
throat)  and  with  secondary  deposits  in  the  lungs." 

Nocard,  a  French  authority,  on  the  other  hand,  writing  of  this  disease, 
says  that  tuberculosis  is  comparatively  rare  in  the  horse.  Nevertheliess, 
during  the  past  fifteen  years,  a  sufficient  number  of  instances  of  it  have 
been  published  to  enable  one  to  attempt  to  describe  the  principal  forma 
it  assumes. 

In  the  horse  the  disease  may  be  localized  either  in  the  organs  of  the 
abdominal  cavity  or  in  those  of  the  thoracic  cavity.  It  begins  some- 
times in  the*  former,  sometimes  in  the  latter,  then  becomes  general,  but 
most  frequently  it  is  by  means  of  the  digestive  tract  that  the  infection 
finds  its  entrance.  Curiously  enough  all  the  cases  hitherto  observed 
have  been  isolated  ones,  in  spite  of  the  fact  that  the  affected  animal,  as 
a  rule,  belonged  to  a  large  stable.  The  explanation  of  this  appears  to 
be,  firstly,  that  the  lesions  usually  develop  first  in  the  organs  of  the 
abdominal  cavity,  the  lung  being  next  attacked;  but  at  a  later 
stage.  The  horse  being  no  longer  fit  for  work  it  is  soon  killed.  The 
tubercular  horse  rapidly  becomes  unfit  for  ordinary  duties  so  that  pul- 
monary lesions,  when  present,  have  not  time  to  undergo  the  softening 
necessary  to  produce  the  nasal  discharge  or  virulent  expectoration  which 
con^tutes  the  most  potent  agents  of  infection. 

Although  it  is  certain  that  the  intestinal  tract  is  the  principal  entrance 
gate  for  the  bacillus,  nothing  precisely  is  known  as  to  the  origin  of  the 
contagion.  Lehnart  has  published  an  interesting  case  of  a  foal  which 
became  tuberculous  as  the  result  of  a  long  stay  in  a  stable  with  some 
phthisical  (consumptive)  cows. 
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LESIONS. 

Nocard  further  says  in  substance:  The  lesions  which  are  found  at  the 
autopsy  of  a  tuberculous  horse  are  usually  very  different  from  those  we 
have  studied  in  the  cow  and  pig.  Most  frequently,  as  we  have  said,  the 
disease  begins  in  the  organs  of  the  abdominal  cavity, — ^it  attacks  the 
glands,  especially  the  spleen  and  the  liver,  the  peritoneum  and  intestines 
being  sometimes  aft'ec^ted.  The  lung  is,  as  a  rule,  attacked  seeooidly.  In 
opening  the  abdomen  a  variable  quantity  of  yellowish,  transparent  or 
reddish  liquid  always  flows  out.  The  peritoneum  (lining  membrane  of 
the  aMominal  cavity)  is  sometimes  studded  with  Arm,  gray  or  whitish, 
rounded  tumors,  about  the  size  of  a  millet  seed,  pea,  or  the  hazelnut. 
The  glands  beneath  the  lungs  are  sometimes  enormously  enlarged,  the 
tumor  being  irregular  and  knobby  and  presents  on  section  a  smooth, 
succulent,  white  surface,  crossed  by  gray  veins,  which  is  sometimes 
uiiifoi*mly  tough  and  resistant,  but  more  frequently  softened  and  oaseons 
in  places.  The  glands  of  the  border  of  the  intestines  are  generally  very 
large  and  white  or  grayish  pink  in  color,  sometimes  homogeneous,  succu- 
lent and  firm,  sometimes  completely  caseous.  The  spleen  is  generally 
enormous  and  enlarged  in  all  its  dimensions.  It  is  stuffed  with  round, 
white,  firm,  succulent,  c*aseous  tumors  of  a  size  varying  from  that 
of  the  hazelnut  to  that  of  an  apple.  Its  tissue  is  firm  and  when  it  is  cut 
into  the  minute  structures  forming  it  are  greatly  enlarged,  being  as  big 
as  peas,  and  their  pale  pink  color  shows  up  well  against  the  brown-red 
iKickground  of  the  organ.  The  liver  is  always  very  large  and  is  some- 
times infiltrated  with  tumors  like  those  of  the  spleen.  On  section  the 
surface  is  often  seen  to  be  crossed  by  delicate,  grajdsh  white  veins  which 
define  the  lobulations  of  the  organ  very  distinctly.  The  intestines  are 
fairly  often  the  seat  of  important  lesions  which  are  especially  found 
in  tlie  glands  of  that  portion  called  the  ilium,  especially  Peyei-'s  patches. 
Sometimes  the  lesions  consist  of  actual  thick  tumors  which  are  flabbv 
and  red  and  have  a  fairlj'  smooth  surface.  Sometimes  the  tumors  are 
ulcerated  and  contain  a  yellowish  or  blackish,  fetid  pulpy  material. 
Sometimes  there  only  exists  at  the  site  of  the  patch  an  ulcer  the  depth 
of  which  is  increased  by  the  thickening  of  the  mucous  membrane  at  this 
periphery.  The  lung  is  always  infiltrated  by  lesions  which  are  obviously 
more  recent  than  those  of  the  abdominal  organs.  This  is  very  large  and 
heavy;  notwithstanding  it  floats  in  water.  When  cut  it  gives  the  sen- 
sation of  a  tough,  slightly  indurated  tissue.  The  cut  surface  has  the 
following  ai>pearance:  On  the  uniformly  vivid  red  background  appear 
a  multitude  of  dirty  white  markings  which  are  irregular  and  brsinching 
and  anastomose,  so  as  to  give  the  organ  an  irregular  lobulation;  this 
abnormal  new  tissue  is  homogeneous  and  has  the  same  general  appear- 
ance throughout  the  whole  of  its  depths;  in  no  part  of  it  are  there  nodales 
with  tough,  fibrous  w^alls  or  cavities  or  foci  of  softening;  and,  in  fact 
one  would  say  that  it  consisted  of  irregularly  distributed  patches  of  infil- 
1  ration,  of  the  interlobular  and  coated  tissue.  All  these  lesions  are 
extremely  rich  in  siK^cific  bacilli,  which  always  seems  to  be  a  little  longer 
than  in  other  animals.  We  have  seen,  however,  that  inoculation  in  the 
guinea  pig  and  cultures  show  that  they  are  identical  with  those  met  with 
in  other  mammalia. 
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Sometimes  the  disease  begins  in  the  lung  and  the  lesions  are  then 
very  variable.  Sometimes  they  ooneist  of  rounded  nodositea  as  big  as  a 
hemp  seed,  a  pea  or  a  hazelnut,  diertributed  with  a  fair  amount  of  regu- 
larity throughout  the  substance  of  the  organ.  These  small  tumors  are 
composed  of  collections  of  soft,  caseous  material,  very  rich  in  bacilli, 
surrounded  by  thick,  tough,  flbrous  walls.  At  other  times  the  lesions 
resemble  sarcomatous  growths  generalized  throughout  the  lung.  These 
growths  are  white,  tough,  homogeneous  throughout,  devoid  of  areas  of 
softening,  of  a  size  varying  from  that  of  the  hazelnut  tx>  that  of  a  walnut 
or  pigeon's  egg,  and  do  not  appear  to  irritate  the  pulmonary  tis«^ue  which 
preserves  its  normal  appearance  in  their  immediate  neighborJuood.  They 
consist  of  collections  of  a  greater  number  of  tuberculous  follicles,  have 
no  tendency  to  caseation,  and  very  ridi  in  giant  cells  and  very  poor  in 
bacilli.  Lastly,  the  disease  sometimes  consists  of  a  more  or  less  exten- 
sive csiseous  pneumonia  with  bronchial  dilatations  and  cavities  as  the 
result  of  progressive  softening  of  the  caseous  tissue.  In  all  these  cases 
the  bronchial  glands  are  attacked  early.  They  are  hypertrophied 
<enlarg(Mi)  and  either  stuffed  with  miliary  nodules  or,  as  is  more  fre- 
quent, caseous  and  softened.  Sometimes  also  the  pleura  and  pericardium 
Hrovering  of  the  heart)  are  attacked  by  more  or  less  severe  tuberculous 
lesions.  These  lesions  consist  either  of  miliary  nodules  which  are  iso 
late<i  in  clusters  greyish  or  whitish,  rather  tougb,  and  always  sm^all  or 
else  of  a  considerable  thickening  of  serous  membrane  which  seems  to 
have  undergone  utter  caseous  infiltration.  There  may  be  also  found  var- 
iable lesions  of  the  lymphatic  glands,  of  the  uterus  of  the  mammae,  etc. 
In  addition,  ulcerations  of  the  bronchi,  of  the  trachea,  of  the  larynx, 
and  even  of  the  nasal  cavities  have  been  discovered.  It  is  important  to 
not(*  that  tuberculous  lesions  of  the  horse  verv  rai*elv  become  calcified. 


SYMPTOMS. 

**The  predominating  8ymi>tom  in  most  of  the  cases  tluit  have  been 
observed  has  been  inability  to  work  at  a  time  when  nothing  else  in  the 
general  state  of  the  animal  seemed  to  indicate  that  it  was  ill.  It  is 
quickly  out  of  breath,  and  on  the  least  effort  being  required  of  it  soon 
stops  and  with  heaving  flanks,  head  extended,  and  nostrils  dilated,  and 
limbs  trembling,  it  refuses  to  go  on.  The  most  careful  examination  of  the 
system  fails  to  discover  any  lesion  capable  of  explaining  this  loss  of 
power.  Soon  rapid  wasting  supervenes  in  spite  of  a  fair  appetite  a.nd 
trood  food;  at  the  same  time  profuse  polyuria  (profuse  discharge  of 
urine)  comes  on  and  persists  for  several  weeks,  playing  an  important 
part  in  the  rapid  wasting  of  the  subject.  Not  only  is  the  quantity  of  tlie 
fluid  excreted  increased  to  double,  triple,  or  quadruple  the  normal,  but 
changes  in  its  composition  also  take  place.  The  proportion  of  uria  is 
greatly  increased.  Uric  acid  which  is  normally  absent,  is  found  in  rela- 
tively large  amounts,  while  hippurio,  usually  so  abundant,  is  present  in 
very'small  amounts  or  absent  altogether.  Briefly,  the  appearance  of  the 
tuberculous  horse  is  that  of  an  animal  w'hich  is  consuming  its  own  flesh. 
Polyuria  is  recorded  in  all  the  cases  described  by  Nocard. 

All  these  signs  become  rapidly  pronounced.  The  animal  falls  into  a 
5*tnte    of    uiarnsuius.     It    is    only    able  to  stagger  along.     Its  appetite 
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becomes  capricious  and  fails  altogether.  The  fever  becomes  constant, 
the  temperatare  often  being  Mgiher  in  the  morning  than  in  the  evening^ 
and  hardly  ever  rising  more  than  one  or  one  and  one-half  degrees  above 
normal.  At  this  period  the  quantity  of  urine  excreted  may  become  nor- 
mal,  and  it  sometimes  contains  a  small  quantity  of  albumen.  At  this 
period,  aliso,  auscultation  reveals  some  hasrshness  of  the  vesicular  murmur, 
which  is,  however,  everywhere  retained,  and  sometimes  here  and  there  a 
little  crepitation  at  the  end  of  respiration.  The  resonanoe  on  per- 
cussion, is  everywhere  normal  or  very  slightly  diminished.  The  heart 
may  show  slight  functional  disorder;  the  first  sound  is  duller  and  some- 
times reduplicated,  the  second  sound  is  sharp  and  more  distinct.  From 
time  to  time  a  slight  pulsation  in  the  veins  shows  the  difficulty  which  the 
ventricle  has  in  driving  forth  the  blood  which  distends  it.  There  is 
nothing  very  significant,  in  fact,  about  any  of  these  symptoms.  Towards 
the  close  of  the  disease  congestion  of  the  lungs  and  profuse  diarrhoea 
may  intervene.  All  these  signs  are  especially  noticed  in  abdominal  tuber- 
culosis, which  is  the  most  common  form  of  the  disease  and  has  been  most 
studied.  Kectal  examination  often  increases  the  probability  of  the 
diagnosis,  by  revealing  the  presence  of  the  bulky  tumor  in  the  sub-lumbar 
region.  In  the  pulmonaiy  form  of  the  disease  a  cough  is  nearly  always 
present,  which  is  nearly  always  short,  dry  and  paroxysmal.  The  cough 
is  usually  accompanied  by  a  small  amount  of  mucuous  discharge  from  the 
nostrils.  This  discharge  is  seldom  abundant  or  purulent,  since  for  that 
to  occur  the  pulmonary  lesions  must  undergo  caseous  softening  and 
become  transformed  into  actual  cavities  communicating  with  the 
bronchia.  Excepting  in  very  rare  cases  where  this  latter  occurrence  has 
taken  place,  the  examination  of  the  lung  gives  but  little  more  information 
than  it  does  at  a  late  stage  of  abdominal  tuberculosis.  However,  when 
the  pleura  is  attacked  a  more  or  less  copious  effusion  may  take  place 
which  will  reveal  itself  by  the  ordinary  signs  of  hydrothorax.  There 
have  also  been  described  repeated  nasal  hemorrhages  and  specific  con- 
gestions of  the  external  glands,  such  as  the  sub-glossarv,  parotidean, 
etc." 

DIAGNOSIS. 

'^Diagnosis  of  tuberculosis  of  the  horse  does  not  seem  very  difficult. 
Five  times  I  have  been  able  to  make  the  exact  diagnosis  of  abdominal 
tuberculosis.  The  feebleness,  the  shortness  of  breath,  the  progressive 
wasting,  the  condition  of  the  urine,  and  the  finding  of  the  bulky  tumor  in 
the  sub-lumbar  vault  are  cliaracteristic.  In  the  pulmonary  form  the 
cough  does  not  constitute  so  imporant  a  sign  as  the  sub-lumbar  tumor 
in  the  abdominal  fonn,  but  if  there  is  any  discharge  from  the  nostrils 
the  microscopic  examination  and  inoculation  of  it  will  enable  one  to 
make  a  certain  diagnosis  of  it  readily  enough.  Lastly,  injection  of  tuber- 
culin is  of  greatest  use  in  doubtful  cases." 

Tu'berculosis  affecting  the  hog  has  been  described  m  another  part  of 
this  report. 
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TUBERCULOSIS  IN  THE  SHBBP  AND  GOAT. 

These  animals  appear  to  be  very  i-efractory  to  the  germ  of  this  disease, 
having  been  reported  as  resisting  sub-cutaneou«  inoculation;  but  it  lias 
been  produced  by  injecting  the  poison  into  the  veins.  The  repeated 
injection  of  tuberculous  material  rich  in  badlli  also  su-cceeds  in  infecting 
them.  It  is  more  or  less  difficult  to  diagnose  the  disease  in  sheep,  there 
being  other  complaints  which  produce  similar  symptoms;  certain  kinds 
of  worms  in  the  lungs  will  cause  an  aggravating  cough,  which  to  some 
extent  resembles  the  cough  of  tubeiH^ulosis.  In  this  State  I  have  exam- 
ined animals  affected  with  a  certain  form  of  lung  worm  which  even  the 
post  mortem  examination  might  easily  lead  the  casual  observer  to  sus- 
pect tuberculosis.  So  in  this  animal  it  is  risky  to  form  an  opinion  with- 
out microscopic  if  not  extended  bacteriological  investigation.  Char- 
acteristic lesions  of  tuberculosis  upon  the  pleura  and  in  various  parts  of 
the  abdominal  cavity  would  justify  one  in  forming  an  opinion  in  some 
instances  should  such  lesions  Ik?  present  in  a  marked  msinner. 


TUBERCULOSIS  OF  THE  DOG  AND  CAT. 

In  thofte  cases  that  have  been  brought  under  my  notice,  general  emaci- 
ation, inability  to  stand  fatigue,  persistent  cough  accompanied  with 
remittent  periods  of  apparent  convalescence  have  been  the  most  marked 
feature  of  the  disease. 

TUBERCULOSIS  IN  BIRDS. 

Few  people  in  this  country  have  given  much  attention  to  the  disorder 
as  affecting  this  class  of  animals,  and  consequently  pet  birds  may  liter- 
ally be  the  hot-bed  of  a  disease  which  will  cause  sickness  and  death  to 
the  owners  of  these  animals,  without  the  slightest  suspicion  ever  having 
been  cast  upon  the  bird-cage  or  poultry  yard.  Koch  has  demonstrated 
the  course  of  tuberculosis  in  fowls  and  observed  the  bacilli  to  be  very 
abundant  in  the  intestines  and  liver,  while  Nocard  speaks  of  the  peri- 
toneum, lungs  and  joints  as  being  affected,  and  Walley  gives  a  beautiful 
illustration  of  the  disease  affecting  the  mouth  and  throat  of  a  hen,  in 
his  work  on  meat  inspection.  Others  speak  of  the  homy  tumors  of  the 
skin,  face,  head,  neck  and  feet  as  being  common  accompaniments  of  the 
complaint,  which  often  contain  numerous  bacilli  within  their  meshes. 
A  more  or  less  interesting  statement  is  made  by  Salmon  with  regard  to 
the  dissemination  of  tuberculosis  from  the  bird  to  the  human  being  in  his 
most  interesting  paper  upon  Avian  Tuberculosis  read  before  the  United 
States  Veterinary  Medical  Association  at  their  last  meeting,  in  which  he 
says:  "  An  observation  indicating  still  further  the  danger  to  mankind  of 
contagion  from  certain  birds  was  recently  recorded  by  Durants.  The  sub- 
ject, a  woman  seventy-one  years  old,  without  any  previous  history  of  dis- 
ease, was  seen  among  the  patients  of  that  well-known  hospital,  the  Hotel 
Dieu.  The  woman  had  lost  a  daughter  of  tuberculosis  in  1885  and  was 
living  with  another  daughter  aged  thirty-live  years  who  was  rachitic  and 
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probably  tuberculous.  In  1890  she  was  presented  with  a  sparrow.  In 
1892  this  bird  which  had  previously  been  in  good  health  appeared  to  be  ilL 
It  became  dejected,  irritable  and  one  day  pecked  its  mistress  at  the  root 
of  the  thumb  nail  with  sufficient  force  to  cause  slight  bleeding.  The  ill- 
ness of  the  bird  continued  and  it  finally  died  without  the  nature  of  the 
disease  having  been  determined.  Five  or  six  months  after  receiving  the 
slight  wound  the  woman  noticed  a  crust  forming  at  the  injured  point.  Am 
this  leeion  continued  to  develop  she  came  to  the  Hotel  Dieu  for  treat- 
ment in  April,  1894.  She  was  found  to  be  affected  with  lupus  (tuber- 
culosis of  the  skin)  which  had  invaded  two-thirds  of  the  dorsal  surface  of 
the  second  phalanx  of  the  thumb.  There  existed  in  addition  a  second 
nodule  the  size  of  a  pea  at  the  middle  of  the  interior  surface  of  the  fore- 
arm and  two  similar  ones  in  the  fold  of  the  elbow  joint.  The  lupus  was 
treated  by  the  cautery  and  the  woman  appeared  completely  cured  in 
December,  1894.  The  nodule  in  the  fore-arm  was  extirpated  and  divided 
into  two  parts.  One  portion  was  examined  histologically  and  showed 
the  characteristic  tuberculosis  with  numerous  giant  cells,  but  it  was 
impossible  to  discern  the  bacilli.  The  other  portion  was  used  for  the 
inoculation  of  a  Guinea  pig  which  died  of  general  tuberculosis.  From  the 
spleen  of  the  Guinea  pig  there  were  inoculated  a  pigeon  which  was  sacri- 
flced  at  the  end  of  a  month  and  found  free  from  lesions,  and  a  rabbit 
which  died  at  the  end  of  a  month  of  generalized  tuberculosis.  The 
wonuui  wa«  therefore  affected  with  tuberculosis.  As  no  examination 
was  made  of  fhe  sparrow  it  could  not  be  positively  affirmed  that  it  was 
affected  with  tubei'culosis,  but  the  fact  that  it  was  affected  with  a  chronic 
and  fatal  diseaHe  and  the  development  of  the  lupus  at  the  point  injured 
by  the  bird's  beak  are  strong  presumptive  evidence  that  it  was  suffering 
from  this  disease,  as  the  tuberculous  lesions  with  birds  are  frequently 
localized  at  the  commissure  of  the  beak  and  as  the  saliva  may  contain 
numerous  bacilli,  it  is  easy  to  understand  how  the  inoculation  migiht 
occur.  Whatever  may  be  our  views  therefore  as  to  the  identity  of  the 
iuberculosis  of  mankind  and  of  the  gallina<*ea»,  it  is  demonstrated  beyond 
question  that  certain  caged  birds  may  contract  human  tubei'culosis  and 
become  centers  for  its  dessemination.  This  is  a  most  important  fact  for 
veterinarians  and  sanitarians  in  general  and  for  the  public  to  recognize." 
With  regard  to  the  symptoms  of  tuberculosis  in  the  bird  they  can  onlj 
be  spoken  of  in  a  somewhat  general  way,  auscultation  and  percussion 
being  of  but  little  value  in  these  creatures.  The  cough,  too,  is  not  of  such 
a  nature,  so  far  as  has  been  observed,  to  enable  one  to  recognize  it  as 
the  cough  of  a  tuberculous  patient.  There  are,  however,  some  s.Muptoms 
which  assimilate  tuberculosis  in  other  animals,  for  instance,  prostration 
accompanied  with  marked  emaciation.  When  the  joints  are  involved  the 
animal  will  be  lame.  When  the  mouth  is  involved,  as  it  often  is,  the 
lesions  of  disease  can  be  seen  by  forcing  this  cavity  open  especially  in 
birds  of  the  size  usually  found  in  the  poultry  yard. 


ETIOLOGY  OR  CAUSE  OK  TUnEUCULOSIS  IN  THE  TOULTKY  YARD. 

Many  eas<*s  of  tht*  discasi*  are  occasioned  by  the  importation  of  animals 
affected  with  the  dLsorder  but  a  number  of  cases  have  been  reported 
to  me  wluTo  I  «*uspocted,  to  siiy  tlu^  least,  that  the  disorder  was  the  result 
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of  expectorations  from  phthisical  attendants  of  these  animals,  which 
suggests  that  persons  wlio  are  affected  with  the  disorder  should  not  take 
charge  of  the  poult r}-  yard,  or  if  they  do  they  should  be  exceedingly  par- 
ticular with  regard  to  the  distribution  of  all  expectorations. 


^  MACltOSCOnC,   OR   OCULAK  APPEARANCB  OF  TUBEKCDL08I8. 

This  materially  depends  upon  the  course^  which  the  disease  pursues  dur- 
ing its  invasion  of  the  affected  part  and  can  only  be  described  in  a  some- 
what general  way,  without  making  the  description  too  lengthy  for  those 
who  have  to  read  and  run. 

In  typical  cases  where  we  have  the  miliary  variety — let  me  say  in 
the  first  place  that  this  term  is  supposed  to  have  originated  from  the  fact 
that  little  groups  of  numerous  tumors  about  the  size  of  the  millet  seed  are 
found  studded,  to  a  greater  or  less  extent,  over  the  surface  of  certain 
tnembranes,  such,  for  instance,  as  the  pleura  (the  membrane  lining  the 
<,'he8t)  or  the  same  membrane  which  is  also  reflected  immediately  over 
Tiie  lungs.  I  have  seen  cases  where  the  omentum,  commonly  named  the 
<5aul,  has  been  studded  with  scores  and  scores  of  these  little  nodules,  vary- 
ing in  color  from  a  i>early  white  to  a  pink  or  greyish  hue.  In  other 
instances  we  find  the  disease  consuming  a  considerable  space,  if  not  the 
entire  organ  involved.  In  such  cases  I  have  found  it  a  more  or  less 
hard  rubbery  like  substance,  this  when  cut  into  produces  a  sensation 
upon  the  knife  which  reminds  one  of  the  grating  occasioned  by 
cutting  through  so  much  sand  and  clay  mixed  together.  Indeed  this 
gritty  w^nsation  which  is  imparted  to  the  blade  of  the  knife  by  the 
impacted  mass  of  diseased  tissue  is  nothing  more  or  less  than  certain 
salts  of  lime  which  are  to  be  found  in  large  quantities  in  advanced 
stages  of  the  disease.  Then,  again,  we  find  these  lumps,  large  or  small  as 
the  case  may  be,  filled  with  a  material  that  has  a  cheesy  consistence, 
feence  the  U^rm,  cnseous  tubercle.  In  other  instances  the  tumor  will 
be  brol<^n  down  in  its  center  and  the  walls  of  it  inclose  a  thick,  creamy- 
like  fluid  which  varies  materially,  according  to  circumstances.  Appear- 
ances such  as  I  have  endeavored  to  describe  are  to  be  found  in  connection 
with  the  various  organs  of  the  body.  In  the  early  stages  of  the  disease 
we  sometimes  find  recent  tubercle  presenting  a  red  color,  resembling  red 
liepitizadation  while  in  other  instances  the  surface  of  the  affected  gland 
-will  have  a  gelatinous  granular  appearance. 


CHEMISTRY   OF  TTTBERCULOSIS. 

According  to  the  investigations  of  some  chemists,  notaibly  Dr.  Glover 
-of  New  Castle,  as  quoted  by  Williams,  tubercle  consists  of  animal  matter 
mixed  with  certain  earthy  salts;  the  relative  proportion  of  these  varies 
in  different  specimens;  the  animal  matter  is  more  abundant  in  recent 
tubercle  and  earthy  cells  in  chronic  tubercle;  the  animal  matter  consists 
-almost  entirely  of  albumen  mixed  within  a  minute  quantity  of  fibrin  and 
fat;  the  earthy  salts  are  principally  composed  of  the  insoluble  phosphates 
and  oarl)onates  of  lime  with  a  small  proportion  of  the  soluble  salts  of 
«oda. 
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GENEKAL  SUMMARY   OP  ORDINAUY  SYMPTOMS. 

What  has  been  said  concerning  the  symptoms  of  tuberculosis  can  only 
be  regarded  as  links  in  the  chain  o<f  evidence  condemning  the  animal  as 
being  affected  with  the  disease.  They  are  sufficient,  however,  to  show  the 
intelligent  reader  that  the  diagnosis  of  tuberculosis  is  not  a  trivial  mat- 
ter ;  and,  if  the  brief  description  does  nothing  more,  it  is  hoped  it  will  save 
innocent  persons  from  being  victimized  by  those  who  assert  their  opin- 
ions firmly'  and  positively,  but  who  really  know  very  little,  if  anything, 
about  the  disease. 

SCIENTIFIC  DIAGNOSIS  OP  TUBERCULOSIS. 

If  we  desire  to  proceed  in  a  truly  scientific  manner  with  our  diagnosis 
of  tuberculosis  we  may  do  so  by  employing  one  or  all  of  the  three  follow- 
ing methods;  namely,  a  microscopic  search  for  the  bacillus;  inoculation  of 
suspected  material;  or  injection  of  tuberculin. 

At  one  time  it  was  hoped  that  the  microscopist  could  diagnose  the  dis- 
ease with  his  instrument.  And  so  he  can  in  many  cases,  but  because  he 
does  not  find  the  germ  in  any  of  the  excreta  it  does  not  prove  the  animal 
free  from  the  disease.  The  germ  may  be  there  one  day  and  away  the  next^ 
or  the  poison  may  be  eliminated  in  such  a  condition  as  to  escape  detec- 
tion by  any  known  method  so  that  his  efforts  are  thus  defeated.  Again 
it  is  well  known  to  microscopists,  that  it  is  sometimes  a  matter  of  mnch 
difficulty  to  find  the  germ  in  tissues  which  are  even  badly  affected  with 
the  disease  without  the  most  extended  and  careful  search.  It  is  apparent^ 
then  that  it  is  not  a  difficult  matter  to  overlook  its  presence.  Notwith- 
standing this  we  are  frequently  gratified  by  being  able  to  diagnose  the  dis- 
order with  absolute  certainty  by  means  of  the  microscope. 

If  we  are  unable  to  find  the  germ  with  this  instrument  the  method  of 
inoculation  may  be  resorted  to.  It  is  perhaps  unfortunate  that  thi» 
method  of  diagnosis  consumes  much  time;  it  often  being  severaj  weeks 
before  the  disease  has  developed  in  the  inoculated  animal  to  the  extent 
that  it  may  be  recognized.  So  the  bacteriological  mill  is  rather  slow  or 
uncertain  for  ordinary  commercial  purposes  of  today;  especially  when  we 
have  such  a  valuable,  effectual  and  certain  diagnostic  agent  as  Koch's 
Lymph  or  Tuberculin.  The  description  of  this  remarkable  substance  was 
first  announced  to  the  public  about  six  years  ago,  at  which  time  it  was 
thought  to  l^  a  curative  agent  for  tuberculosis.  It  did  not,  however,  give 
as  flattering  results  as  were  looked  for,  so  it  was  abandoned  by  many  as  a 
cure.  However,  future  investigation  may  revive  an  interest  in  it,  and  show 
that  it  has  curative  properties  if  used  under  certain  conditions  yet  to  be 
determined.  But  even  without  this  curative  value  tuberculin  is  now 
recognized  the  world  over  as  the  most  reliable,  safe  and  practical  method 
of  diagnosing  tuberculosis  in  the  early  as  well  as  the  later  stages,  that 
is  in  the  jjossession  of  mankind,  and  consequently  becomes  a  boon  to  our 
race.  It  may  be  interesting  to  note  that  when  this  agent  was  first  used  it 
caused  an  elevation  of  temperature  in  the  body  above  the  normal,  eight 
or  teu  hours  after  it  was  injected,  while  it  was  noticed  that  animals  free 
from  the  disease  were  not  affected  with  this  elevation  of  temperature. 
This  soon  led  v<»terinarians  to  apply  it  as  a  diagnostic  agent.    Without 
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following  its  history  very  closely  let  me  say  that  it  has  fought  its  way 
to  the  front,  as  it  were,  until  today  there  are  few,  if  any,  who  dispute  iti 
diagnostic  value.  But,  like  all  new  things,  it  had  to  run  the  gauntlet  of 
adverse  criticism,  some  saying  that  many  cases  were  unaffected  by  it, — 
too  many,  indeed,  to  warrant  its  use  in  a  general  way,  and  so  on.  Ab 
time  wore  on,  however,  those  who  persisted  in  (the  use  of  it,  became  most 
enthusiastic  in  its  praise,  as  its  great  benefit  was  slowly  but  suirely 
impressed  upon  them,  and  the  errors  in  diagnosis  which  were  blamed  to 
tuberculin  are  now  being  accounted  for  in  some  other  way.  Indeed,  care- 
lessness in  searching  for  the  lesiono  is  now  admitted  to  be  the  cause  of 
many  failures  in  discovering  them.  Some,  however,  asserted  that  an 
objection  to  its  general  use  was  that  it  caused  reaction  in  other  diseases, 
notably  actinomycosis,  or  lumipy  jaw;  while  others,  comtemded  that  it 
left  some  cases  of  advanced  tuberculosis  unaffected,  missed  them,  so  to 
speak,  on  account  of  the  medicine  not  causing  its  characteristic  reaction. 
•^^'ith  regard  to  the  first  objection  I  may  say  that,  while  the  agent  may 
not  be  infallible,  yet  I  have  tested  it  in  three  cases  of  actinomycosis,  and  it 
did  not  cause  characteristic  reaction.  It  may  be  interestng  to  note  that 
in  two  of  these  cases  I  followed  the  disease  through  the  bacteriological 
mill.  The  contents  of  the  tumors  were  examined  microecopioally  for 
the  bacilli  and  none  found.  The  same  tumors  were  then  examined  for 
the  ray  fungus  of  actinomycosis  and  it  was  readily  discovered  in  great 
profusion.  Some  of  the  material  was  then  injected  into  the  abdominal 
cavity  of  a  Guinea  pig  with  the  usual  bacteriological  precautions  but,  up 
to  the  present  writing  tuberculosis  has  not  manifested  itself.  In  another 
instance  I  applied  the  tuberculin  test  to  a  number  of  cows.  Two  of  them 
had  external  manifestations  of  actinomycosis;  one  of  them  reacted  in  a 
maiiner  indicating  tuberculosis, — the  other  did  not.  The  inference  was 
that  one  cow  had  tuberculosis  and  actinomycosis  at  the  same  time,  while 
its  stable  oompanjon  which  did  not  react,  had  only  actinomycosis.  It  was 
my  intention  to  have  followed  these  cases,  step  by  step,  through  various 
bacteriological  methods,  but,  owing  to  the  herd  becoming  involved  in 
litigation,  I  was  unable  to  proceed  in  the  manner  I  had  first  intended. 

With  regard  to  the  second  objection,  I  have  in  mind  several  animals 
which  presented  striking  evidence  of  tuberculosis,  on  oMinary- examin- 
ation, having  more  or  less  cough,  capricious  appetite,  loss  of  fiesh  even  to 
emaciation,  and  general  conditions  which  would  lead  one  to  regard  them 
as  pronounced  cases  of  tuberculosis.  I  applied  the  tuberculin  test  to  all 
of  these  animals,  more  as  a  matter  of  curiosity  to  see  how  it  would  affect 
them,  and  will  say  that  to  my  surprise,  it  did  not  produce  its  peculiar  and 
characi  eristic  reaction.  I  supposed  that  these  were  cases  of  failure,  and 
was  inclined  to  blame  the  tuberculin,  until  an  autopsy  was  held;  when 
I  was  amazed  to  find, — or  rather  not  to  find, — any  evidence  of  tuberculosis 
wp<m  macroscopical  examination.  Two  of  these  cases  were  diagnosed  as 
chronic  or  interlobular  pneumonia  and  the  third  one  as  chronic  indiges- 
tion. The  fourth  case  was  followed  even  further, — microscopical  examin- 
ation being  made  of  the  diseased  tissues,  but  the  germ  could  not  be  found. 
Inocnilation  of  the  diseased  portion  of  the  lesions  was  then  made  Into  a 
Ouiuea  pig,  but  that  animal  has  not  shown  any  evidence  of  the  disease, 
either  upon  ante  or  post-mortem  examination  notwithstanding  that 
seyeral  months  elapsed  since  the  operation  was  performed.  All  evidence 
In  this  case  is  opposed  to  tuberculosis,  except  perhaps,  the  general  appear- 
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anc(*  of  the  cow,  before  it  was  killed.  I  have  used  tuberculin  in  upwards 
of  a  thousand  instances  in  this  State  during  the  past  two  years  and  have 
not  discovered  a  case  in  all  these  which  would  impeach  the  test.  Further 
accuracy  of  the  test  may  be  gathered,  if  necessary,  from  the  following, 
which  is  recorded  by  the  experiment  station  of  Alabama: — 

**Out  of  4,068  animals  in  various  parts  of  the  United  States,  tested  by 
various  pei-wons  and  vanous  forms  of  tuberculin,  1,137  animals  reacted 
and  1,L18  exhibited  undoubted  tuberculous  lesions  upon  post-mortem 
examination.  In  lil  of  these  that  reacted  the  investigator  failed  to  find 
any  visible  tubercular  lesions.  The  microscope  was  not  used  and  pos- 
sibly the  post  mortem  examinations  were  not  as  thorough  and  complete 
as  they  might  have  been."  Admitting  that  the  19  cases  were  not  tuber- 
culosis, this  would  be  less  than  one  failure  in  500  tests.  In  Massachusetts 
the  cattle  commission  have  tested  over  2o,000  cattle  and  they  have  found 
the  tuberculin  at  fault  in  only  one  out  of  every  four  lumdred  cases  tested/* 

The  application  of  the  tuberculin  test  has  proved  so  accurate  in  diag- 
nosing the  disi*ase  in  tins  country  that  the  United  States  Veterinary 
Medical  Aesociati<m  were  led  to  adopt  the  following  preamble  and  reso- 
lutions coucerning  it,  at  their  last  meeting,  held  in  Buffalo,  in  Septem- 
ber, 1896. 

"W'hekkas,  TubiM'culosis  of  some  of  our  domestic  animals,  and  espe- 
cially of  ciittle,  is  a  wide-spread  and  destructive  disease;  and 

'*'\VnERBAS,  The  statistics  accumulated  during  the  year  ptot  show  that 
the  disease  is  very  i)revalent  throughout  this  country,  especially  in  dairy 
herds,  indicating  that  it  is  steadily  increasing,  except  in  states  where 
active  measures  for  its  suppression  have  been  enforced;  and 

**\VHEnBAS,  There  exists  in  some  quartern  a  diflPerence  of  opinion  as  to 
the  relation  of  tuberculosis  among  cattle  to  the  public  h^lth,  notwith- 
standing the  fact  that  this  matter  has  been  the  object  of  careful  scien- 
tific inquiry  by  a  great  number  of  eminent  scientists  in  all  parts  of  the 
world,  and  that  reliable  and  uniform  observations  are  recorded  in  great 
numbers  in  the  veterinary  and  medical  literature  by  it; 

'^Ri'solved,  Tliat  it  is  the  opinion  of  the  United  States  Veterinary  Med- 
ical Association  that  the  following  points  have  been  demonstrated 
beyond  dispute,  and  may  be  accepted  as  fully  established: 

"First,  that  tuberculosis  of  man  and  cattle  is  identical.  Second,  that 
the  milk  frojii  rcvws  wilh  tuberculous  uddei-s  may  cause  tuberculosis 
in  animals  fed  upon  it.  Third,  that  the  milk  from  cows  with  extensive 
tuberculosis,  but  apparently  lieallhy  udders,  may,  in  some  cases,  contain 
the  germ  of  tuberculosis,  and  crause  the  disease  in  animals  fed  upon  it. 
Fourth,  that  in  some  cases  the  germs  of  tuberculosis  appear  in  the  milk 
of  tuberculous  cows  that  are  not  far  advanced  in  the  disease,  and  of 
others  that  are  healthy,  so  far  as  can  be  determined  by  an  examinatioD 
made  during  the  life  of  the  animal.  Fifth,  slightly  tuberculous  cows 
sometime  succumb  to  the  sudden  exacerbation  of  tuberculosis  and  fur- 
nish virulent  jnilk  for  a  pericKl  before  it  is  possible  to  discover  their  coo- 
ditioiis  by  means  of  physical  examination.  Sixth,  tuberculin  fumisibes 
incomparably  the  best  means  of  recognizing  tuberculosis  in  the  living 
animal.  Seventh,  tuberculin,  properly  used  for  diagnostic  purposes,  is 
entirely  harmless  to  healthy  cattle  and  is  so  exceedingly  accurate  in  its 
effects  that  the  few  errors  resulting  in  its  use  cannot  affect  the  general 
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results,  and  are  of  less  frequent  occurrence  than  following  the  use  of  any 
other  method  of  diagnosing  internal  diseases.  Eighth,  that  the  carcas- 
ses of  tuberculous  animals  may  be  and  sometimes  are  dangerous  to  the 
consumer,  and  all  carcasses  should  be  subject  to  a  rigid  inspection  by  a 
competent  veterinarian,  and  those  that  ai'e  condemned  should  be  dis- 
posed of  in  such  a  nwinner  that  it  will  be  im]K>ssible  to  put  them  on  the 
market  for  consumption  as  human  food.  Ninth,  that  the  importance  of 
daii-y  inspection  cannot  be  overestimated,  and  municipal  and  health 
authorities  should  at  once  perfect  a  system  commensurate  with  the  vast 
insportance  of  the  subject. 

^^Resolved,  That  the  live  stock,  and  especially  the  breeding  interests  of 
this  country,  can  never  regain  their  former  pro»perity  until  such  mea- 
sures have  been  carried  out  by  the  National  and  State  governments  as 
will  afford  some  reasonable  guaranty  against  the  continued  ravages  of 
this  disease.  And,  in  view  of  the  prevalence  of  bovine  tuberculosis  in 
foreign  countries  and  the  measures  taken  by  some  of  them  to  protect 
their  cattle  from  infection,  the  TTnited  States  should  prohibit  the  impor- 
tation of  breeding  animals  until  they  have  been  proven  by  the  tuberculin 
test  to  be  free  from  the  disease." 

Having  said  so  much  in  favor  of  tuberculin  as  a  diagnostic  agent  it 
is  only  fair  to  discuss  the  other  side  of  the  question  to  some  extent,  as 
my  own  experience  might  lead  one  to  become  too  favorably  impressed 
with  this  agent.  This  side  of  the  question  is  so  ably  discussed  by  Prof. 
Law  in  his  bulletin  No.  65,  (^ornell  University  Experiment  Station,  that 
perhaps  I  cannot  do  better  than  insert  his  paragraphs  here,  to  wit: 


"objection  to  tubekculin  as  a  test. 

'*Fir8t,  the  temperature  sometimes  rises  in  a  non-tuberculous  cow  after 
the  use  of  tuberculin. 

**This  is  true.  So  does  the  tem'perature  sometimes  rise  in  a  non-tuber- 
culous cow  when  no  tuberculin  has  been  employed.  Every  animal  is 
liable  to  suffer  from  inflammation  and  fever,  and  if  such  inflammation 
and  fever  set  in  after  the  use  of  the  tuberculin  test  thev  are  liable  to  be 
charged  to  it  as  their  cause.  This  is  a  valid  argument  against  the  reck- 
less popular  use  of  the  tuberculin,  but  surely  not  against  its  use  in  skilled 
hands.  The  person  who  uses  the  tuberculin  on  cattle  must  be  a  trained 
veterinarian,  acquainted  with  the  different  diseases  of  cattle,  and  on 
his  guard  against  confounding  any  of  these  with  the  temporary  fever 
caused  by  the  tuberculin  in  the  consumptive.  If  it  claimed  thait  c^very 
rise  of  the  body  temperature  after  the  use  of  tuberculin  must  necessarily 
demonstrate  tlie  exist(»n(»o  of  tuberculosis,  then  truly  tuberculin  will  be 
discredited.  But  if  it  is  held,  rather,  that  a  rise  of  temperature  after 
tuberculin,  in  a  cow  that  furnishes  to  the  most  careful  and  skillful  com- 
parative pathologist  no  evidence  of  other  disease,  implies  the  existence 
of  tuberculosis  the  claim  is  substantiallv  correct.  To  secure  the  val- 
uable  testimony  of  tuberculin,  the  practitioner  must  be  highly  skilled 
in  the  diseases  of  tlu'  animal  operated  on.  If  he  is  not  he  will  be  occa- 
sionally misled. 
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'^  Again  heat  ar  ImlKng  may  oome  npon  a  caw  after  the  use  of  the  tuber- 
i'ulin  and  the  temperature  may  rise  two  or  three  degrees.  To  call  such 
u  cow  tuberculous  would  be  inexcusable  carelessness.  Yet  the  condition 
demanded,  the  rise  of  temperature  after  the  use  of  tuberculin,  is  present. 

^'  Again  a  cow  that  is  closely  approaching  calving  has  the  temperature 
raised.  If  tuberculin  is  used  it  is  often  raised  higher  than  it  would  be 
otherwise.  It  is  therefore  improper  to  use  this  agent  on  a  cow  at  this 
period. 

N.  B. — I  have  often  used  tuberculin.  Just  before  and  just  after  calving 
and  up  to  this  time  it  has  done  its  work  all  right,  notwithstanding  we 
should  be  ready  to  make  allowances. — (Grange). 

''  Active  exertion,  exposure  in  the  hot  sun,  confinement  in  a  close  build- 
ing, the  privation  of  water  at  the  customary  time  and  other  conditions 
will  cause  rise  of  temperature.  But  such  a  rise  would  not  imply  tubercu- 
losis, even  after  tuberculin. 

'^  Apart  from  these  and  other  such  causes  of  error  in  unskilled  hands, 
the  rise  of  temperature  under  this  test  should  be  taken  not  as  a  condemna- 
tion of  tuberculin,  but  as  a  stimulus  to  search  for  small  occult  tubercles. 
A  thorough  search  will  rarely  prove  fruitless. 

"  Second,  The  temperature  sometimes  fails  to  rise  under  the  tuberculin 
test,  though  the  animals  be  in  the  last  stages  of  tuberculosis. 

N.  B. — My  own  experience  in  cases  which  were  supposed  to  be  in  the 
last  stages  of  tuberculosis  which  did  not  react  were  really  aflEected  with 
some  other  disease  as  was  shown  by  other  lines  of  investigation  than  the 
tuberculin  test  and  reported  in  another  page  of  this  article,  but  I  wish  to 
emphasize  the  thought  that  we  must  be  conservative  in  condemning  tuber- 
culin if  it  does  not  appear  to  do  its  work  in  a  correct  manner. — (Grange). 

*'  Third,  Tuberculin  causes  reaction  in  even  the  slightest  cases  of 
tuberculosis,  in  which  the  victims  would  survive  for  years  and  might 
recover. 

''  This  chaise  is  also  true,  and  it  is  because  of  its  truth  that  tuberculin 
is  invaluable  and  indispensable  as  a  diagnostic  agent,  in  all  attempts  to 
put  an  end  to  the  disease.  An  eminent  German  professor  (Eggeling),  in 
objecting  to  the  use  of  tuberculin  as  a  general  test  records  the  following 
experience.  In  a  herd  of  37  reaction  after  tuberculin  occurred  in  31, 
while  0  gave  no  reaction.  When  killed  the  six  proved  sound  and 
the  31  \^ithout  exception  tuberculous.  But  of  the  31  only  one  had  general 
tuberculosis  and  was  condemned  as  unfit  for  food,  and  one  was  sold  as 
second  class  meat.  The  29  brought  first-class  prices  as  meat,  and  having 
been  only  slightly  affected  would  probably  have  lived  for  years  without 
Infecting  others.  Now  it  is  submitted  that  the  German  standard  as  thus 
given  is  not  radical  enough  to  secure  safety  for  man  and  beast,  or  to. 
give  hope  of  an  early  extinction  of  tuberculosis.  The  meat  of  the  animal 
with  two  or  thi*ee  tubercles  in  one  organ  is  generally,  but  by  no  means 
always,  free  from  the  germ.  When  the  disease  does  extend  from  such  iso- 
lated tubercles,  as  often  happens,  the  germ  is  carried  not  only  in  the 
lymph,  but  in  the  blood,  and  with  tubercle  in  the  body  no  one  can  tell 
when  the  bacillus  has  passed  into  the  circulation  and  reached  the  differ- 
ent organs.  Tubercles  usually  form  slowly  and. the  bacilli  must  have 
been  in  the  blood  for  some  time  before  they  show  as  fresh  tubercles  in 
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tissues  and  organs  distant  from  the  old  ones.  The  meat  of  a  tuberculous 
animal  can  never  therefore  be  fully  guaranteed  as  safe  to  eat  But 
again^  wliile  a  cow  with  one  or  two  tubercles  only  in  lymphatic  glands^ 
may  not  be  liable  to  transmit  the  disease  to  others,  yet  whenever  an 
extension  takes  place,  the  germs  being  carried  by  the  blood  and  therefore 
throughout  the  whole  system,  there  must  always  be  danger  of  their 
es(!ax)€  from  the  natural  surfaces  (lunge,  udder,  liver,  bowels,  etc.)  to  infect 
other  animals.  And  let  it  be  borne  in  mind,  this  diffusion  through  the 
blood  takes  place  before  its  occurrence  is  revealed  by  the  formation  of 
tubercles  in  new  situations.  So  long,  therefore,  as  a  single  victim  of  even 
slight  tuberculosis  is  left  in  a  herd  it  can  only  be  looked  upon  as  an  invi- 
tation to  a  renewed  extension  of  the  disease.  It  also  may  become  at  Bjxy 
moment  a  source  of  infection  for  man  through  the  use  of  the  meat  or 
milk.  It  is  only  in  degree  that  the  contagion  of  tuberculosis  differs,  as  to 
its  sanitary  aspect,  from  that  of  any  one  of  the  more  contagious  diseases, 
and  in  all  alike  so  soon  as  we  attach  more  importance  to  the  preservation 
of  an  infected  animal  that  will  probably  recover,  than  we  do  to  the  rad- 
ical extinction  of  the  disease,  we  undermine  and  destroy  the  effectiveness 
of  our  sanitary  work.  Practically  all  cases  of  foot  and  mouth  disease 
recover;  yet  the  frequently  occurring  epizootics  of  this  disease  each  cost 
from  15  to  |1()  per  head  over  the  entire  bovine  population.  Of  the  victims 
irf  rin<leri)est  and  hinjr  plague  that  do  not  speedily  die,  practically  all 
recover.  Are  the  slighter  cases  therefore  to  be  kept  alive  to  perpetuate 
indefinitely  those  disastrous  visitations  that  sweep  away  values  of  hun- 
dreds of  millions?  Is  the  remorseless  scourge  of  tuberculosis  to  be  per- 
petuated, not  only  in  herds,  but  in  our  homes  as  well,  to  save  for  a  few 
months  or  years  some  tuberculous  cows?  No  oountrj-  has  ever  dealt  suc- 
('i,*ssfully  with  any  of  these  animal  plagues  on  the  basis  of  preserving  the 
luihl  cases  of  recovery.  Always  and  everywhere  it  has  been  by  the  Wtd- 
ical  and  thorough  extinction  of  the  disease  germ  wherever  found,  that 
success  has  been  achieved.  While  this  cannot  be  done  for  man,  it  must 
be  done  for  our  flocks  and  herds  if  we  would  ever  cut  off  this  prolific  ani- 
mal source  of  tuberculosis  from  the  human  race.  Even  as  regards  the 
herds  themselves  tlie  stoekowner  who  would  consult  his  own  future 
interests,  would  at  any  cost  exclude  from  his  bams  and  fields  every  possi- 
ble source  of  future  tuberculosis. 

"4th.  A  fourth  objection  to  the  tuberculin  test  is  its  alleged  liability 
to  pi*oduce  tuberculosis  in  healthy  animals,  or  to  aggravate  it  in  the 
tuberculous  ones. 

"Now,  tuberculin,  properly  prepared  is  absolutely  sterilized,  so  that  it 
can  plant  no  living  germ  nor  start  the  growth  of  any  tubercle  in  a  healthy 
animal.  The  further  claim  that  it  aggravates  tuberculosis  which  Is 
already  in  existence,  is  too  true,  and  is  the  sound  basis  of  its  value  as  a 
test.  As  a  means  of  testing  the  existence  of  tuberculosis  in  man  it  cannot 
be  too  strongly  condemned,  since  no  man  has  a  right  to  seal  the  fate 
of  his  fellow  for  the  sake  of  finding  out  if  he  has  tuberculosis.  The  same 
condemnation  must  be  passed  on  the  use  of  tuberculin  as  an  alleged  cura- 
tive agent,  except  in  those  few  cases  in  which  the  tubercle  is  confined 
altogether  to  the  surface  of  the  body,  whence  it  can  easily  be  sloughed  off. 
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The  exiBtence  or  possible  existence  of  an  internal  or  deep-seated  tubercle 
in  man  s>hould  forbid  the  use  of  tuberculin  for  dia^oeis  or  for  curatiye 
purposes. 

"The  same  remark  would  apply  to  animals  if  we  adopt  the  German 
view  that  it  is  impolitic  to  destroy  those  that  are  only  slightly  affected. 
If  tubercle  exists,  to  however  limited  an  extent,  tuberculin  tends  to 
aggravate  it,  and  the  owner  who  wishes  to  preserve  his  mild  cases  cannot 
desire  to  have  them  made  worse,  which  means  to  have  the  disease 
extended  and  possibly  generalized. 

"So  in  government  sanitary  work.  Unless  the  government  is  prepared 
to  slaughter  and  pay  for  every  animal  affected  with  tuberculosis  in  how- 
ever slight  a  degree,  it  has  no  right  to  use  a  tuberculin  test.  It  is  only 
when  the  State  means  to  make  thorough  work  in  eradicating  tubei-culosis 
from  the  herds  that  the  tuberculin  te»t  is  at  all  admissible.  But  when  the 
State  aims  at  the  thoix>ugh  extinction  of  the  disease  m  our  herds  this  test 
caninot  be  omitted,  as  it  is  absolutely  essential  to  success.  The  temporary 
aggravation  of  the  disease  is  no  possible  harm,  when  the  animal  is  to  be 
promptly  killed  and  paid  for. 

*'To sum  up:  The  tuberculin  test  aggravates  existing  lubf^niiloHis  and 
is,  therefore,  unwarrantable  for  use  on  man  or  on  cattle  rlwt  are  to  be 
kept  alive;  it  is,  however,  the  only  known  means  of  detecting  many  occult 
cases  of  tuberculosis  and  is,  therefore,  indespensable  in  any  systematie 
effort  to  stamp  out  the  disease  by  the  purchase  and  slanght(*r  of  every 
tuberculous  animal.'' 

Having  said  this  much  about  tuberculin  it  may  be  interesting  to  the 
reader  to  know  just  what  this  material  is.  It  is,  in  sub8tauc3  the  product 
of  the  germ  of  the  disease,  and  is  obtained  something  after  the  followinir^ 
fashion: 

The  germ  of  the  disease  is  grown  in  a  certain  fluid  manufactured  iu  the 
lalx>ratory  by  obtaining  broth  from  veal  to  whicli  glycerine  may  be 
added.  This  culture  medium,  as  it  is  called  is  placed  in  delicate  flasks  and 
the  seed,  so  to  speak,  from-  the  pure  cultui-e  of  the  tubercJe  bacdllus  is 
planted.  After  a  time  a  gwwth  apix»ai*8  over  the  surface  of  this  fluid  and 
in  the  course  of  several  weeks  the  growth  of  the  germ  cejiKes.  Tlie  fluid 
is  then  evaporated  according  to  laboratory  metho<ls  and  the  n»sult  is 
crude  tuberculin.  After  manipulating  the  material  on  orthodox  ])rinei- 
ples  it  Is  subjected  to  a  degree  of  heat  suflicient  to  remove  all  ti-acc  of  life 
so  that  it  becomes  absolutely  innoxuous  so  far  as  producing  tuberculosis 
is  (roncemed.  The  concentrated  material  is  injected  in  the  most  minute 
doses,  from  four  to  six  drops  being  sufficient  to  produce  the  characteristic 
elevation  of  temperature  in  the  body  of  a  cow  weighing  between  one  and 
two  thousand  pounds.  For  convenience  in  handling  it  is  customary  to 
dilute  the  concentrated  solution  before*  injection. 
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THE  APPLICATION  OF  THE  TEST. 

The  plan  which  I  have  adopted  for  applying  the  test  is,  substantially 
that  which  has  been  recommended  by  the  bureau  of  animal  industry  of 
the  Department  of  Agriculture  at  Washington,  D.  C,  which  suggests 
that  the  temperature  of  the  animal  to  which  the  test  is  to  be  applied 
shall  be  taken  every  two  hours  during  the  day  "previous  to  the  injection 
of  the  fluid.  Al)out  ten  o'clock  at  night  the  fluid  is  iiitix>duced  beneath 
the  skin  of  the  animal — ^about  a  half  teaspoonful  of  the  fluid  which  has 
previously  been  diluted  for  convenience  in  handling.  It  is  customary 
to  administer  about  half  the  dose  to  yearlings  and  two-year-olds,  while 
very  large  cows  and  male  animals  receive  about  a  teaspoonful.  It  has 
been  my  custom  to  leave  the  animals  to  themselves  after  injection  for 
about  eight  hours,  when  the  temperature  is  again  taken,  and  observations 
of  the  heat  of  the  animal's  body  should  be  made  every  hour  during  the  day 
after  the  tuberculin  has  been  administered.  My  obseiTation  has  been 
that  those  animals  which  are  affected  with  the  disease  begin  to  react 
about  nine  or  ten  hours  after  the  medicine  has  been  given  and  continue  to 
do  so  for  about  four  or  five  hours  when  the  temperature  will  begin  to  fall 
and  soon  reach  the  normal.  There  is,  however,  considerable  variation  in 
individuals  in  their  behavior  as  to  the  time  and  degree  of  reaction 
towards  the  medicine.  It  is  custimary  to  regard  an  animal  as  affected 
with  the  disease  when  it  shows  a  temperature  two  degrees  above  the 
highest  point  of  the  day  previous  to  the  administration  of  the  medicine. 
In  cases  where  the  reaction  is  less  than  two  degrees  it  has  been  my  prac- 
tice, where  I  have  had  full  control  of  the  herd,  to  place  such  animal  in  the 
doubtful  list,  to  be  retested  at  a  future  time. 

A  brief  account  of  some  animals  which  were  placed  in  the  doubtful  list 
will,  no  doubt,  impress  the  reader  with  the  very  great  importance  of 
careful  manipulation  of  the  thermometer  in  reading  it,  and  also  impress 
upon  him  the  advisability  of  retesting  animals  which,  have  shown  tbe 
slightest  indication  towards  a  rise  in  temperature  the  day  after  the  fluid 
has  been  given. 

On  the  3l8t  of  March,  1896,  I  tested  a  herd  of  67  cattle.  Among  them, 
nine  animals  reacted  in  a  manner  indicating  tuberculosis,  while  18  of 
them  dropped  into  the  doubtful  list,  one  of  which  only  reacted  one-tentlx 
of  a  degree,  another  three-tenths  of  a  degree,  another  six-tenths  of  a 
degree,  and  still  another  one  degree  and  eight-tenths.  On  the  11th  of 
Ma}^  these  animals  were  retested.  The  first  one  reacted  two  degrees  and 
six-tenths,  the  socond  one,  six-temths  of  a  degre<»,  the  third  one,  one  degree 
and  five-tenths,  tlie  fourth,  two  degrees.  The  first  and  fourth  w^ere  con- 
demned according  to  the  requirements  of  the  test.  The  fourth  animal 
was  badly  affected  with  the  disease  which  was  very  api>arent  upon  the 
iiK>Ht  casual  observation.  Tlie  ftret  nn<\  or  No.  1,  aiKhough  reacting 
Iwo  degrees  and  six-t(»nt]is  did  not  »how  any  (»xtei'nal  nianifestaticnw  of 
the  di8(*a»e  but  was  killed  and  aft<*r  a  diligent  s<*arch  s<>in<e  of  the  cheesy 
tubercle  was  dis<-<)vered.  Xot  being  satisfied  with  the  ocular  examina- 
tion the  microHcopc*  was  used  when  the  bacillus  was  discovennl.  liesides 
tliis  some  of  the  material  was  ins<M'ted  beneath  tlH»  skin  of  a  (tuiueai  pig, 
w^hich  eventually  died  of  tuberculosis  and  in  this  animal  the  g<Mnis  could 
readilv  be  seen  when  stained  according  to  ZeiTs  luetlHHl.    No.  -L  was  also 
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killed  aDd  showed  such  exaggerated  lesions  of  tubeculosie  that  nothing 
more  was  done  so  far  as  studying  the  disease  in  her  was  concerned.  Nofl. 
2  and  3  were  again  retested  in  August,  No.  2  reacting  two  degrees  and 
eight-tenths,  No.  3  reacting  one  decree  and  eight-tenths.  The  latter  two 
are  at  the  present  time  being  held  for  experimental  purposes.  It  is 
worthy  of  note  that  three  of  the  four  animals  would  not  have  been  con- 
sidered as  being  affected  with  the  disease  according  to  the  methods 
adoptiMl  in  transatlantic  eouaitries  where  it  i-s  stated,  acoording  to  a 
description  of  the  application  of  the  test,  in  a  volume  written  by  Nocard: 
^'Elevation  of  temperature  of  less  than  eight-tenths  of  a  degree  has  no 
meaning.  Every  animal  whose*  temperature  indicates  an  elevation 
between  eight-tenths  of  a  degree  and  one  degree  and  four-tenths  most  be 
considen^d  under  suspicion  and  will  have  to  undergo,  after  an  interval  of 
a  month  or  so,  a  now  injection  of  a  larger  dose  of  tuberculin."  It  is  prob- 
ably owing  to  the  fact  that  sufficient  importance  has  not  been  attached  to 
the  minutest  elevation  in  temperature  that  tuberculin  has  been  wrwig- 
fully  blamed  for  missing  cases  that  were  afterwards  shown  to  be  affected 
with  the  disease.  Setting  the  condemning  figure  at  one  and  four-tenth  or 
two  degrees  is  only  arbitrary  as  far  as  1  am  aware.  Experience  with 
tuberculin  has  caused  me  to  believe  that  if  this  agent  causes  the  eleva- 
tion of  temperature,  even  to  a  slight  extent,  it  is  an  indication  of  tuber- 
culosis. Unfortunately  we  are  not  able  to  tell  whether  it  is  the  tuber- 
culin or  something  else  which  causes  this  elevation,  so  a  wide  margin  is 
taken  and  set  at  two  degrees  and  mistakes  are  reduced  to  the  minimum 
in  careful  hands. 

It  may  not  be  necessary  at  this  time  to  produce  a  detailed  account  of 
all  the  temperatures  of  cattle  which  have  been  tested  in  this  State  with 
the  records  of  their  i>o«t-mortem  lesions,  as  sueh  an  account  wonid 
burden  the  pages  of  this  report  without  compensating  the  reader  suffi- 
ciently for  perusing  them.  It  may,  however,  be  interesting  to  speak  in  a 
somewhat  summary  manner  of  one  case  where  I  applied  the  test,  it  being 
of  much  interest  in  this  commonwealth.  The  case  which  I  have  refer- 
ence to  was  at  the  State  Public  School  at  Cold  water,  to-wit:  A  year  ago 
last  May  I  was  requested  by  the  Board  of  Cont^ol  of  that  institution  to 
examine  their  cattle,  as  it  had  been  reported  that  one  which  had  recently 
been  slaughtered  was  affected  with  some  mysterious  disease.  I  pro- 
ceeded as  requested  and  have  here  to  say  that  I  cannot  call  to  mind  ever 
having  seen  26  animals  in  apparently  healthier  condition, — housed  amid 
most  comfortable  surroundings  with  everything  that  an  ordinary  cow 
requii-ed.  After  having  passed  through  the  heM  and  watched  their 
belia vior  in  the  stinnchions  for  some  time  I  stated  to  the  sui)erintendent  of 
the  institution  that  so  far  as  I  was  able  to  see  his  herd  appeared  to  be  in 
a  healthy  condition.  But  I  was  well  aware  from  an  experience  of  many 
years  that  no  man  could  detect  the  disease  although  it  had  made  exten* 
sive  inroads  upon  the  economy  of  the  animal.  So  I  informed  him  that  a 
number  of  them  might  be  affected  with  tuberculosis.  I  suggested  this 
disease  because  I  thought  from  his  description  of  the  animal  which  had 
been  slaughtered  that  this  disease  prevailed  in  its  internal  economy.  It 
may  be  interesting  to  know  that  the  cow  referred  to  ^vas  not  slaughtered 
because  she  was  sick,  but  because  she  was  ripe,  or  thoroughly  fit  for  ttie 
shambles,  and  was  not  profitable  in  the  dairy.  After  giving  the  authori- 
ties my  experience  with  this  disease  it  was  finally  determined  that  the 
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tnberculin  test  should  be  applied,  whiek  was  dane  in  due  course,  and  18 
animals  out  of  26  showed  characteristic  reaction,  indicating  tuberculosis. 
They  were  all  slaughtered  and  in  every  individual  abundant  evidence  of 
the  disease  was  shown  to  convince  the  most  sceptical  without  going 
beyond  the  macrosoopical  examination.  The  post-mortems  were  held  in 
the  presence  of  a  number  of  physicians  of  the  city  of  Goldwater,  and  also 
I'rofessors  Vaughan  and  Novy  of  the  bacteriological  laboratotry  of  the 
University  of  Michigan,  who,  I  may  add,  followed  some  of  the  tissues 
through  microscopic  examinAtion  and  illustrated  the  presence  of  the 
germ  in  them. 

PBRGENTAOB  OF  CATTLE  AFFECTED  WITH  THE  DISEASE  IN  MICHIGAN. 

Up  to  January  1, 1897, 1  have  tested  849  head  of  cattle  and  found  reac- 
tions indicating  tuberculosis  in  107  of  them.  This  would  be  about  13  per 
cent  of  the  number  tested.  It  must  be  remembered,  however,  that  my 
investigations  have,  with  one  or  two  exceptions,  been  amongst  cattle  in 
which  there  were  good  grounds  for  suspecting  the  presence  of  the  disease. 
So  that  su<5h  a  high  percentage  of  affected  animals  can  hardly  be  regarded 
as  a  fair  estimate.  In  a  few  instances  as  a  private  practitioner  I  have 
tested  a  number  of  herds  belonging  to  sanitariums  of  this  State  and 
have  not  found  indications  of  the  disease  in  a  single  instance.  In  one 
case  I  tested  no  less  than  8  herds  surrounding  a  city  of  about  12,000 
inhabitants.  The  herds  varying  from  6  to  30  animals,  and  numbering  in 
all  114.  In  another  instance  I  tested  22  head  in  close  proximity-  to  a  small 
citj'  without  finding  indications  of  the  disorder.  These  nine  tests  lean 
toward  the  idea  that  tuberculosis  is  the  exception  rather  than  the  rule  in 
the  commercial  cattle  of  this  State — nevertheless  too  much  emphasis  can- 
not be  laid  upon  the  vigilant  attitude  we  should  assume  towards  the 
disease  as  it  frequently  manifests  itself  in  the  most  unsuspected  places. 


THE  QERM 

is  about  one  fifteen-thousandth  part  of  an  inch  in  length,  its  width  being 
one-tenth  of  its  length,  more  or  less.  It  varies,  however,  somewhat  in 
length  in  individual  specimens.  In  stained  preparations  unstained  por- 
tions are  frequently  seen  which  are  believed  by  some  to  be  spores,  but 
this  is  by  no  means  certain.  From  two  to  six  of  these  unstained  spaces 
may  often  be  seen  in  a  single  rod,  and  owing  to  these  alterations  of 
stained  and  unstained  portions  the  bacilli  may  under  a  low  power  be  mis- 
taken for  chains  of  micrococci.  The  rods  are  usually  solitary  but  may  be 
united  in  jiairs  or  in  short  chains  containing  three  or  four.  In  old  cul- 
tures, irregular  forms  may  be  observed,  the  rods  being  sometimes  swol- 
len at  one  extremity  or  presenting  the  appearance  of  having  a  latter 
bud-like  projection.    These  are  called  involution  forms. 


LIFE  HISTORY. 

The  germ  is  a  parasite  which  requires  oxygen  for  its  prolific  growth, 
it  will  grow,  however,  in  the  absence  of  free  oxygen.    It  is  very  exacting 
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in  its  tempiTature  requirements,  only  growing  luxuriantly  at  all  eventa 
within  a  few  degrees  of  102  Pahr.  The  question  of  spore  formation  has 
not  been  definitely  determined  but  it  is  thought  that  the  unstained  spaces 
already  alluded  to  may  be  spores  and  this  idea  seems  to  be  supported 
by  the  fact  that  caseous  material  in  which  the  most  careful  microscopical 
exaininati'ju  fails  to  find  the  germ  of  tuberculosis,  but  when  a  small 
portion  of  this  caseous  matter  is  inoculated  beneath  the  skin  of  the 
Guint.'u  pig  it  will  produce  the  disease.  The  only  feasible  explanation 
which  can  be  offered  at  the  present  time  is  that  this  material  contained 
the  spori^s  of  the  germ,  if  not  the  germ  itself.  But  at  the  same  time 
the  fact  must  not  be  lost  sight  of  that  these  germs  are  exceedingly 
Himill  and  may  have  escaped  detection  in  the  material  examined. 
There  has  been  considerable  objection  offered  by  the  most  prominent 
workers  to  the  idea  that  spores  do  appear  in  the  bacillus.  Without 
attempting  to  discuss  this  question  further  it  may  be  better  to  leave  that 
side  of  it  to  the  bacteriologist. 

VITALITY. 

The  germ  is  difficult  to  stain;  due,  it  is  thought,  to  toughness  or  some 
j[K»^culiarity  of  the  cell  wall,  and  there  seems  to  be  some  relation  between 
tliis  condition  and  the  vitality  of  the  microbe,  for  it  does  not  appear  to 
be  readily  destroyed  by  ordinary  means  or  long  keeping.  Kodh,  as  well 
as  others,  have  shown  that  it  retains  its  vitality  for  nine  months  in  dry 
sputum,  after  which  period  it  is  capable  of  reproducing  the  disease 
in  an  animal  exposed  to  its  influence. 

In  «s  much  as  the  application  of  heat  is  a  popular  way  of  destroying; 
this  germ  ii  niaj  be  interesting  to  quote  a  few  experiments  which  have 
l>eeu  iH»rformed  to  test  the  vitality  of  the  organism  under  the 
influence  of  increased  temperature.  Considerable  experimentation 
has  been  done  by  various  noted  men,  and  it  may  be  only  necessary  for 
me  to  it^port  here  the  results  of  their  investigations.  Assuming  that 
the  tubercle  bacillus  forms  spores  a  number  of  experiments  to  deter- 
mine th?  thermal  death  point  have  been  made. '  The  sputum  containing 
the  bacillus  has  been  subjected  to  a  temperature  of  212  Fahr.,  and  after- 
wards inoculated  into  Guinea  pigs.  It  was  shown  that  exposure  to  this 
temp(»raturo  for  fi'om  two  to  five  minutes  was  effective  in  every  experi- 
ment with  but  one  exception.  One  Guinea  pig  died  tuberculous  after 
having  been  inoculated  with  sputum  exposed  to  this  temperature  for 
two  minutes.  This  result  was  assumed  to  erhow  that  the  bacillus  would 
survive*  lower  temperatures  but  it  is  evident  that  additional  experiments 
were  re(|uired  to  establish  this  fact. 

In  1887,  Sternberg,  Surgeon  General  of  the  TJ.  8.  Army,  made  a  few 
similar  experiments  at  lower  temperatures,  and  Guinea  pigs  inoculated 
with  tuberculosis  sputum  exposed  for  ten  minutes  to  the  temperature 
of  90  0..  80  C,  and  60  C,  failed  to  become  tuhercuUms^  while  another 
Guinea  pig  inoculated  with  the  same  material  after  an  exposure  to  a 
tem]>erature  of  50  O.  for  ten  minutes  died  tuberculous. 

These  results  correspond  to  those  subsequently  reported  by  Yepsin. 
who  tested  the  thermal  death  point  of  this  bacillus  by  the  culture  method. 
This  author  assumes  that  the  bacilli  form  spores,  but  states  that  as  a 
i-esult  of  his  experiment  that  at  the  end  of  ten  days,  bacilli  heated  for 
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ten  minutes  at  55  C.  giave  a  culture  in  glycerine-bouillon,  those  heated  at 
60  at  the  end  of  22  days  while  those  heated  to  70  and  above  failed  to 
p:row  in  every  instance.  This  experiment  repeated  a  great  number  oif 
times  always  gave  the  same  resuJt.  The  bacilli,  then,  resist  a  tempera- 
ture of  60  C.  for  ten  months  and  it  is  to  be  remarked  that  the  resistenoe 
of  spores  to  lieat  appears  to  be  no  greater  than  that  of  the  bacilli  them- 
selves. Yersin  remarks  in  a  foot-note  that  the  spores  w^hich  served  for 
these  experiments  did  not  appear  as  more  or  less  irregular  granules  tak- 
ing the  coloring  matter  strongly,  but  as  vertible  spores  with  sharply 
defined  outlines  to  the  number  of  one  or  two  in  a  bacillus  or  three  at  the 
outside.  These  spores  are  particularly  clear  in  cultures  upon  glycerine 
agar  several  weeks  old. 

Pursuing  the  investigation  from  a  different  standpoint,  cold  has  been 
applied,  but  it  has  been  shown  that  the  germ  survives  a  freezing  tem- 
perature. The  germs  have  been  subjected  to  an  infiuentce  of  freezing  for 
four  or  five  days  and  still  possessed  their  imfeoting  properties.  So  that 
opdinary  winter  temperature  cannot  be  regarded  as  an  efifectual  disin- 
fectant in  a  short  time  at  all  events. 

Putrefaction  within  certain  limits  is  not  fatal  to  the  germ,  it  having 
been  shown  that  it  will  resist  the  influence  of  this  con<dition  for  a  oonsid- 
erable  length  of  time,--over  100  days.  It  is  not  destroyed  by  the  gastric 
juice  of  the  stomach  as  shown  by  several  investigators.  A  portion  of  the 
lung  of  the  cow  was  preserved  for  110  days,  dried  and  pulverized,  the 
dust  of  which  produced  the  disease  in  Guinea  pigs.  It  is  preserved  in 
>vater,  in  springs,  in  ponds  and  wells  at  ordinary  temperatures  for  an 
indefinite  time,  hence  the  danger  of  permitting  animals  to  drink  from 
tix)ughs  that  have  been  contaminated  with  the  discsharges  from  affected 
iinimals. 

The  germ  is  devitalized  by  exposure  to  the  sun's  rays  for  a  time  and 
even  by  diffuse  light.  It  remains  infective  in  the  earth  for  a  period  not 
to  be  determined,  possibly  indefinitely.  The  salting  of  meat  is  thought 
to  destroy  it  in  about  a  month  if  the  salt  is  liberally  applied.  The  cook- 
ing of  meat,  if  thoroughly  done,  will  destroy  the  germ  but  it  will  require 
an  absolute  heat  of  say  160  Fahr.  for  15  minutes,  but  it  is  difficult  to 
determine  the  exact  heat  of  the  interior  of  a  large  roast,  hence  the 
necessary  precaution  of  having  meat  thoroughly  cooked  to  insure  saifety 
itgainst  this  organism.  Touissant  found  that  broiled  steak  whi>ch  had 
only  reached  176  Fahr.  was  capable  of  producing  the  disease  providing 
this  degree  of  temi>erature  was  not  kept  up  for  a  considerable  length 
cjf  time. 

TREATMENT. 

It  is  questionable  from  the  moral  standpoint,  in  the. present  light  of  our 
knowledge  with  regard  to  the  cure  of  this  disease,  if  treatment  in  a  gen- 
eral way  should  be  recommended,  so  we  must  be  somewhat  conservative 
in  this  matter. 

While  it  is  not  admitted  on  all  sides  that  the  disease  is  incurable  in 
every  instance,  yet  the  danger  of  unhappy  results  accruing  from  care- 
less handling  of  affected  animals  warns  us  against  prolonging  the 
existence  of  such  animals,  although  cases  have  been  brought  under 
the  writer's  notice  which  have  been  most  convincing  that  the  germ*  of 
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the  disease  <has  been  overtlirown  or  conquered  by  the  right  kind  of  a 
ooQBtitution  and  proper  hygiene.  Concerning  this  phase  of  the  question, 
we  hope  to  have  more  to  say  in  a  future  report. 


PRKVBNTION  OF  THE  SPREAD  OF  THE  DISEASE  IN  A  HERD. 

We  would  reoommend  the  application  of  the  tuberculin  test  in  all 
cases  which  are  attended  with  the  slghtest  degree  of  suspicion  and 
believe  that  it  is  a  wise  precaution  to  apply  the  test  even  in  herds  that 
are  not  sa«ipicious,  as  much  for  the  satisfaction  of  the  owner  as,  perhaps, 
for  anything  else. 

In  herds  which  are  sprinkled  with  the  disease  they  should  be  divided 
into  three  clnsess:  First,  those  which  fail  to  show  any  reaction  to  the 
agent,  may  be  regarded  as  healthy;  second,  those  which  react  less  than 
two  degrees  are  to  be  placed  in  the  quarters  provided  for  the  suspicious 
list:  third,  those  which  react  above  two  degrees  should  be  placed  in  the 
condemned  stall®  if  not  summarily  disposed  of  there  and  then.  If  the 
desire  is  to  raise  a  healthy  herd  from  condemned  animals  thev  should 
be  kept  by  themselves  and  it  would  be  well  to  have  diflferent  attendants 
to  wait  upon  the  different  lots.  Pails  and  other  utensils  should  be  pro- 
vided for  the  different  lots  of  animals.  If  the  condemned  animals  are  to 
run  at  pasture  a  lane  of  from  16  to  20  feet  wide  should  separate  them 
from  all  others;  a  simple  fence  is  not  sufficient,  though  in  the  stables  a 
close  board  partition  may  be  all  that  is  necessary. 


OTHER  PKBCAUTIOXS. 

It  is  well  to  observe  certain  precautions  in  order  to  keep  the  disease 
out  of  a  herd,  and  it  is  wise  not  to  allow  foreign  animals,  that  is,  cattle 
from  other  herds  to  mingle  with  our  own  unless  they  have  been 
tested  with  tuberculin  within  a  year  or  so.  No  cow  should  be  permitted 
upon  our  premises  with  a  husky,  rattling  cough,  wheezing,  hurried 
breathing,  discharge  from  the  nose,  fiBtid  breath,  hard  tumors  on  anj 
part  of  the  body,  swollen  joints  or  general  unthriftlness,  or  one  which 
is  suffering  from  chronic  indigestion.  These  symptoms,  one  and  all,  are 
often  the  result  of  tuberculosis. 

In  testing  animals  it  will  be  profitable  to  employ  a  skillful  veterinarian, 
rather  than  to  proceed  with  the  aid  of  those  who  are  not  versed  in  the 
disejises  of  cattle.  It  is  dangerous  and  improper  to  permit  oonsumptiYe 
l)ersons  to  attend  to  cattle. 

Tuberculous  animals  that  are  to  be  destroyed  are  most  effectually 
disposed  of,  germ  and  all,  by  cremation. 


CARE  OF  THE  STABLE  AFTER  DISEASED  ANIMALS  HAVE  BEEN  REMOVED. 

The  precautions  will  of  course  depend  somewhat  upon  the  value  of 
the  stall.  If  worn  out  and  cheap  it  will  be  best  to  tear  it  down  and  place 
in  a  pile  to  be  burned  up  at  the  earliest  possible  moment.  In  tearing 
down  such  stalls  and  removing  the  debns  it  may  be  well  to  saturate 
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all  parts  with  water  in  order  that  the  germ,  if  present,  may  be  prevemited 
from  floating  in  the  air  with  the  dust  that  is  aroused  by  such  a  procedure. 
Some  care  should  be  exercised  in  handling  boards  of  this  nature,  not  to 
get  splinters  of  them  into  the  hands  or  other  parts  of  the  body.  It  may 
be  well  to  wear  leather  gloves.  The  refuse  matter  and  floors  are  also  to 
be  burned.  If  the  stalls,  on  the  other  hand,  are  new  and  expensive,  it 
may  be  well  to  wash  them  first  of  all  with  hot  water,  the  hotter  tihe  bet- 
ter, after  which  they  should  be  sprinkled  with  a  mixture  of  corrosive 
sublimate,  say  one  ounce  to  about  8  gallons  of  water.  The  water  sftiould 
be  placed  in  wooden  vessels  and  the  sublimate  added  to  it.  The  whole 
should  be  allowed  to  stand  for  24  hours,  to  allow  the  sublimate  to  beoome 
entirely  dissolved.  Since  this  solution  is  poisonous  it  should  be  kept  in 
covered  vessels.  It  may  be  applied  with  an  ordinary  watering  can  or 
spraying  pump,  though  it  must  not  be  forgotten  that  if  allowed  to  remain 
in  a  metal  pump  it  may  injure  thut  article  to  a  eonsidei'able  extent. 
Before  the  solution  is  applied  all  compost  should  be  removed  from  the 
Uoor  as  well  as  other  parts  of  the  stall.  This  compost  should  be  destroyed 
by  burning,  and  in  removing  it  the  same  care  should  be  observed  that 
was  recommended  with  regard  to  the  old  stalls;  that  is,  it  should  be 
thoroughly  sprinkled  in  order  to  prevent  the  dust  of  it  with  attached 
germs  from  contaminating  the  air. 

After  the  corrosive  sublimate  has  been  applied,  say  24  hours,  it  is 
advisable  to  whitewash  the  stalls,  mangers,  stanchions  and  parts  that 
are  likely  to  come  in  contact  with  animals  in  the  future.  There  are 
numerous  solutions  recommended  for  disinfecting  stalls,  but  the  one 
suggested  is  probably  as  good  as  any.  The  extra  precaution  of  white- 
washing is  desirable  for  this  material,  when  dry,  forms  a  crust  which 
will  imprison  any  germs  which  might  have  escaped  the  spray  of  the  dis- 
infectng  fluid  and  by  prolonged  drying  they  become  harmless.  A  second 
coat  of  whitewash  will  not  only  be  an  extra  precaution  but  it  will  add 
materially  to  the  appearance  of  the  compartment. 

In  preparing  whitewash,  the  writer's  experience  has  been  that  freshly 
slaked  lime  and  water  is  preferable  to  any  other  mixture.  We  mention 
this  because  it  is  a  common  practice  to  put  glue,  salt  and  other  minerals 
into  the  wash  to  cause  it  to  stick,  but  instead  of  doing  so  it  will  often 
have  the  opposite  effect,  and  cause  it  to  scale  and  drop  off.  The  stable, 
after  being  treated  as  above,  should  be  thoroughly  aired  and  all  the 
sunlight  let  into  it  that  is  possible  under  ordinary  circumtrtances.  The 
Oi'ittle  whicfh  may  be  left  after  the  test  should  be  housed  as  little  as  pos- 
sible. Fresh  air  and  sunshine  being  enemies  to  the  invading  germ  by 
invigorating  the  constitution  of  the  host,  should  be  x)ennitted  to  work 
their  beneficial  effects  upon  the  animals  on  every  possible  occasion. 

If  the  desire  is  to  raise  a  healthy  herd  from  condemned  an.imals,  and 
experiment  gives  color  to  the  feasibility  of  such  a  plan,  the  calves  should 
be  removed  from  their  mothei-s  as  soon  as  possible  after  they  are  bom, 
plaoetf  by  themselves,  and  tested  with  tuberculin  within  a  month  or  so. 


PRODUCTS  OF  THE  COW. 

The  milk  of  animals  having  been  shown  to  be  such  an  important 
factor  in  certain  diseases  of  the  human  family  it  has  naturally  become 
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a  serious  matter  for  consideration,  especially  sus  to  the  best  methods  for 
handling  this  product.  Having  been  more  or  less  interested  in  this 
question  for  many  years  I  have  inquired  in  certain  quarters  ooncenKiiiig 
the  regulations  which  are  adopted  by  the  common  councils  of  some  citieB. 
1  have  made  myself  acquainted  with  some  of  the  provisions  adopted  by 
some  of  these  bodies,  and  from  them  I  have  compiled  the  following  sug- 
gestions with  the  hope  of  aiding  those  who  may  contemplate  similar 
meaisures.  While  gathering  this  information  1  have  taken  pains  to 
inquirer  how  it  affected  the  pecuniary  interests  of  the  vendors  of  the 
milk,  for  it  is  pleasant,  if  nothing  more,  in  requiring  people  to  observe 
certain  regulations,  to  frame  them  so  thait  they  may  be  a  pecuniary 
benefit,  rather  than  otherwise,  to  those  who  are  most  interested.  The 
information  I  have  obtained  is  somewhat  conflicting,  some  being  of  the 
opinion  that  such  regulations  are  a  hardship,  while  others  contentl 
that  they  are  a  benefit  to  the  trad%  No  doubt  tliose  who  have  a  desire 
to  elevate  the  statue  of  their  business  can  see  the  benefit  of  a  lioense 
requiring  a  standard  of  excellence  in  the  general  management  of  all 
affairs  connected  with  the  business,  while  those  who  are  not  ambitious  as 
to  the  elevation  of  the  status  of  their  calling  can  see  nothing  but  hard- 
ship in  being  required  to  conform  to  certain  rules  and  regulations.  Were 
a  milk-man  to  establish  a  business  in  any  ordinary  locality  where  a 
license  was  not  required,  and  he  were  to  adopt  some  or  all  of  the  provi- 
sions of  the  following  suggestions,  can  it  be  doubted  but  tbat  he  would 
immediately  attract  the  public  attention  of  his  locality  and  readily  get  a 
higher  price  for  his  milk,  sufficient  to  go  beyond  the  extra  cost  of  living 
up  to  the  conditions  which  he  advertised. 

The  ordinances,  as  I  have  compiled  them  from  various  sources  read 
something  lifter  the  following  fashion: 

Whereas,  It  is  expedient  to  regulate  the  milk  industry  of  a  certain 
locality  by  inspection  of  the  dairies,  cattle  and  cow  houses,  as  well  as 
various  utensils  used  for  vanous  purposes  in  said  industry,  the  following 
suggestions  are  made: 

First.  All  cows  giving  milk  for  sale  shall  be  clean  and  free  from  flltli, 
especially  in  regard  to  their  udders. 

Second.  The  stable  or  stables  in  which  any  such  cow  is  kept  or  housed, 
or  in  which  it  is  milked  shall  be  kept  clean,  well  lighted  and  well  ven- 
tilated. 

Third.  Such  stables  shall  be  lighted  by  a  window  or  windows  of  not 
less  than  eighteen  inches  square,  or  two  and  one-fourth  square  feet  for 
each  four  cows,  or  any  number  of  cows  less  than  four,  if  less  than  that 
number  be  kept. 

Fourth.  There  rthall  be  in  each  stable  not  less  than  200  cubic  feet  of 
air  space  for  each  cow,  and  the  ceiling,  roof  or  floor  above  the  stable  shall 
be  at  least  seven  foot  in  height,  that  is,  above  the  stable  floor. 

Fifth.  Each  such  stable  shall  have  a  ventilator  constructed  through 
the  roof  of  a  sectional  area  throughout  of  at  least  one  square  toot  for 
each  ten  cows  kept  in  the  stable,  with  a  similar  proportion  of  sectional 
area  in  such,  ventilator  for  a  greater  or  lesser  num^ber  of  cows. 

Sixth.   The  stable  floor  shall  be  at  lea^t  eiglit  inches  above  the  ground. 

Seventh.  Such  stables  shall  be  whitewashed  with  lime  every  six 
months  and  shall  be  whitewashed  within  two  months  prior  to  the  open- 
ing of  such  business. 
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Eighth.  Drainage  must  be  provided  for  every  such  stable  so  that  no 
accumulation  of  water  or  liquid  can  take  place  within  ten  feet  of  the 
atable. 

Ninth.  Each  dairy  ^hall  be  provided  with  an  adequate  supply  of  pure 
water. 

Tenth.  The  milk  hou^e  or  building  in  which  milk  is  kept  shall  be 
entirely  separated  from  and  at  least  twenty  feet  distant  from  any  stable 
manure  heap  or  other  objectionable  object,  and  such  milk  hou«e  shall  at 
all  times  be  kept  clean. 

Eleventh.  Care  of  uteneils.  All  pails,  milk  pans,  cans  and  other  uten- 
sils need  for  containing  or  handling  such  milk  shall  be  thoroughly 
washed  with  boiling  water  and  fully  cleaned  immediately  after  the  same 
have  been  used,  and  no  such  utensil  shall  be  used,  kept  or  placed  in  any 
sleeping  compartment  or  living  room  of  said  house.  All  cans  and  utensils 
used  in  delivering  milk  to  customers  shall  within  one  hour  after  the 
return  of  the  same  to  the  dairy  or  milk  house  or  premises  of  such  vendor 
be  so  was'hed  and  cleaned  as  tvforesaid. 

Twelfith.  All  milk  shall  immediately  after  milking  be  removed  to  the 
milk  house,  there  properly  strained  and  placed  in  open  vessels,  the  tem- 
perature to  be  kept  not  higher  than  say  50  degrees,  Fahrenheit.  . 

Thirteenth.  Vehicles  used  in  the  delivery  or  carriage  of  milk  shall  be 
kept  clean  and  shall  not  bo  used  at  any  time  for  transporting  any  swill, 
garbage,  or  other  offensive  material.  In  no  case  shall  any  can  or 
other  utensil  used  for  containing  or  handling  such  milk  be  washed  in 
water  in  any  trough  or  other  receptacle  from  which  any  animals  are 
allowed  to  drink. 

Fourteenth.  Stables  shall  be  kept  dean.  All  compost  must  be 
removed  at  least  twice  daily,  once  in  the  forenoon,  not  later  than  ten 
o'clock,  and  in  the  afternoon  after  four  o'clock. 

Fifteenth.  All  cows  supplying  milk  to  such  dairies  shall  be  tested 
with  tuberculin  by  a  competent  veterinarian. 

In  addition  to  Uie  above,  the  following  ordinance  has  just  reached  my 
headquarters.    It  is  the  milk  ordinance  of  the  city  of  San  Jose,  California. 


AN  ORDINANCB  TO  REGULATE  THE  SALE  OF  MILK. 

Be  it  ordained  by  the  mayor  and  common  council  of  the  city  of  San 
Jose,  as  follows: 

Every  person  selling  milk  must  have  license. 

Section  1.    It  shall  be  unlawful  for  any  person  to  sell  or  oflfer  for  sale 
or  have  in  his  ixossession  for  the  purpose  of  sale  within  the  city  of  San 
Jose  any  milk,    without  holding   at  the  time  a   license   in    full   force' 
issued  by  the  board  of  health,  authori^ng  such  sale. 


Oondiiions  on  tohieh  license  shall  issue. 

Sec.  2.    The  board  of  health  shall  issue  free  of  charge  all  licenses  to 
sell  milk  but  such  licenses  shall  not  be  issued  except  upon  the  following 
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expressed  conditions  to  wit :  That  the  person  to  whom  the  license  is 
issued  sliall  not  himself  or  thi-ough  the  agency  off  any  servant  or  enkploy^ 
sell  or  offer  for  sale  or  have  in  his  possession  for  the  purpose  of  sale  milk 
from  any  diseased  cow  or  any  cow  fed  in  whole  or  in  part  on  still  slope  or 
any  other  food  calculated  to  render  the  milk  of  such,  cow  unwholeeome 
or  unsuitable  for  human  food;  or  milk  to  which  water  or  any  foreign  sub- 
stance has  been  added  or  which  contains  more  than  eighty-seven  (87)  per 
cent  of  watery  fluid  or  less  than  thirteen  (13)  per  cent  of  solids,  one- 
fourth  of  which  is  butter  fat;  or  milk  from  which  any  portion  of  the 
ci^am  has  been  removed  unless  such  milk  is  represented  at  the  time  of 
delivei'y  as  ^'skimmed  milk"  and  the  words  ^'skimmed  milk"  are  distinctly 
marked  in  uncondensed  Gothic  letters  of  not  less  than  one  inch  in  length 
upon  the  outside  and  near  the  top  of  each  can,  measure  or  other  vessel 
used  in  the  sale  and  delivery  of  such  skimmed  milk. 

Register  of  the  <laivy  and  the  person  to  whwn  license  issued. 

Sec,  3.  A  register  shall  be  kept  in  the  olflce  of  the  board  of  health  in 
which  shall  be  recorded  the  name  of  the  person  to  whom  the  license  is 
issued,  the  name  of  the  dairy  or  number  designation  under  which  the  busi- 
ness is  to  be  condu(!ted,  if  any  such  thei'e  be,  of  location  of  the  dairy  or 
other  place  from  which  the  milk  is  to  be  supplied  and  the  number  con- 
tained in  the  license  issued.  If  a  co-partnership  desires  a  license  it  shall 
file  with  the  Board  of  Health  at  the  time  of  application  an  affidavit  of  a 
member  of  the  co-partnership,  stating  the  names  of  the  persons  consti- 
tuting the  firm.  And  if  a  corporation  desires  a  license  it  shall  file  a  cer- 
tificate by  the  president  and  secretarv  thereof,  giving  the  names  of  the 
copponite  directors. 

MUk  wagons  to  have  number. 

Sec.  4.  All  licenses  shall  contain  the  conditions  mentioned  in  Section  2 
of  this  ordinance  and  an  agreement  on  the  part  of  the  licensee  to  faith- 
fully keep  and  observe  the  same.  Such  licenses  shall  be  made  in  dapli- 
cate,  one  copy  of  which  shall  be  retained  in  the  office  of  the  board  of 
health.  Tlie  number  contained  in  the  license  shall  be  plainly  marked  in  a 
conspicuous  place  on  the  outside  of  the  wagon  conveying  the  milk,  in 
figures  of  not  less  than  three  inches  in  height. 

Samples  of  milk  for  inspection  to  he  furnished. 

Sec.  6.  Any  i)erson  having  milk  in  his  possession  sold  or  intended  to 
be  sold,  or  in  process  of  delivery  for  the  use  of  any  resident  of  the  city 
of  San  Jose  shall,  on  demand,  deliver  to  the  health  officer  or  any  member 
of  the  board  of  health  free  of  charge  for  the  purpose  of  inspection  a 
quantity  of  such  milk  not  exceeding  a  half  pint  taken  from  each  can  op 
other  vessel  in  which  the  milk  is  contained,  if  so  required.  The  health 
officer  shall  make  a  careful  and  thorough  examination  of  samples  taken, 
and  if,  upon  such  examination  the  milk  shall  not  be  found  of  the  standard 
quality  of  purity  and  wholesomeness  required  by  Section  2  of  this  onii- 
nance,  he  shall  file  with  the  board  of  health  a  report  in  writing  the  spe- 
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cific  particulars  in  which  it  is  deficient  and  the  board  of  health  shell 
thereupon  revoke  the  license  of  the  person  so  found  violating  the  oondl- 
tions  upon  which  said  license  was  issued.  Immediately  upon  filing  said 
report  the  health  officer  shall  make  a  complaint  before  the  justice  of  the 
peace  in  and  for  the  city  of  San  Jose  against  the  person  or  persons  so 
found  violating  the  provisions  of  this  ordinan/Ce  and  no  license  shall  be 
issued  to  such  person  or  persons  whose  license  has  been  revoked  and 
against  whom  complaint  has  been  made  before  the  city  justice,  as  afore- 
said, until  final  acquittal  or  conviction  upon  said  complaint  and  the  pay- 
ment of  a  fine  or  the  serving  of  a  term  of  imprisonment  has  been  com- 
pleted. 

Veterinarian  and  health  officer  to  inspect  dairies. 

Sec.  6.  It  shall  be  the  duty  of  the  health  officer  and  the  board  of  health 
to  visit  from  time  to  time  and  inspect  all  dairies  and  other  places  from 
which  milk  is  supplied  and  compel  the  keeping  of  such  premises  and  all 
vessels  and  vehicles  used  in  the  business  in  a  perfectly  clean  and  sanitary 
eondition,  and  any  license  may  be  revoked  by  the  board  of  health  for  a 
failure  to  comply  with  its  directions  in  relation  to  the  matters. 

N.  B. — Another  ordinance  makes  the  veterinary  inspector  a  health 
officer.    (Grange.) 

Persons  violating  this  oi^dinance  to  he  prosecuted. 

Sec.  7.  It  shall  be  the  duty  of  the  health  officer,  the  chief  of  police, 
and  all  police  officers  to  detect  and  prosecute  the  persons  violating  any 
of  the  provisions  of  this  ordinance. 


Penalty, 

Sof.  8.    Any  portion  who  shall  violate  any  provision  of  this  ordinance 
shall  upon  convi<»tioLi  be  punished  by  a  fine  of  not  exceeding  flOO  or 
by  imprisonment  in  Ihe  city  prison  not  exceeding  thirty  days. 
*  See.  9.    This  ordinance  shall  take  effect  April  first,  1895. 

The  following  communication  speaks  for  itself  and  is  substantially  the 
same  as  others  from  different  quarters  upon  the  same  subject: 

San  Jose,  Cal.,  31st  March. 

E.  A.  A.  Grange,  State  Veterinarian,  Lansing,  Michigan : 

Dear  Sir — Your  communication  of  inquiry  ♦  ♦  •  has  been  sent  to 
me  *  *  ♦  with  the  request  that  ♦  ♦  ♦  j  ^iii  g^^^  y^^  ^  copy 
of  our  city  ordinance  and  also  one  of  our  county  ordinances  appointing 
a  county  veterinarian  and  defining  his  duties,  and  in  explanation  will 
say  that  the  inspector  for  the  city  and  county  is  paid  for  by  both 
governments,  i.  c,  it  is  a  dual  office  and  until  recently  the  inspector  has 
been  a  member  of  the  board  of  health  •  ♦  ♦  Our  milk  dealers  take 
very  kindly  to  the  order  of  things;  about  three  times  a  week  we  take  up 
milk  samples,  aud  require  them  to  show  by  the  Babcock  test  a  percentage 
of  at  least  '>  per  cent  in  butter  fat,  failing  we  revoke  their  license  and 
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prosecute  them  for  selling  diluted  products;  we  have  only  had  to  make 
four  arrests  in  a  \eur  and  we  have  a  hnndred  and  fifteen  milk  licensee 
issued.  A  license  costs  nothing  but  every  applicant  mnst  have  a  clean 
bill  of  health  for  his  herd  showing  that  every  individual  in  his  herd  haa 
been  subjected  to  the  tuberculin  test,  and  without  such  license  they  are 
not  permitted  to  sell  any  of  the  products  of  their  stock.  Milk  has  not 
improved  in  the  price  but  the  dealers  feel  that  they  are  no  longer  objects 
of  suspicion  and  that  the  merit  of  their  products  is  justly  measured  and 
that  the  public  bulletins  of  the  result  of  the  tests  made  a  basis  from 
which  the  public  can  (»«timate  theii*  worth     •     •     • 

(Signed)  H.  A.  Hpencer,  V.  S. 


I'RErAIlATION  OF  MILK  FOR  INFANTS  AND  INVALIDS. 

r 

In  the  New  York  Medical  Journal,  February  4,  1893,  Dr.  Koplik 
describes  "the  method  used  by  him  for  several  yeara  in  the  Oood  Samari- 
tan Di'8(i>enH5iry  in  New  York  for  the  preparation  of  infants'  food.  The 
milk  supply  is  derived  fro>ni  a  reliable  lejiding  dairy  and  delivered  in 
refrigerator  tubs.  The  simple  pasteurization  of  milk  is  useful,  provided 
the  milk  is  immediately  cooled  and  used  within  twenty-four  hours.  If  not 
afterwards  cooled  the  iwisteurization  sc^t^ms  to  increase  the  liability  to 
fermentation.  In  thorough  sterilization  the  danger  to  be  avoided  is  the 
coagulation  of  the  albuminoids  or  burning  of  the  milk.  Some  authori- 
ties claim  that  the  sterilization  makes  the  milk  too  indigestible,  while 
othei-s  claim  that  the  digestibility  is  not  affected,  provided  the  stenliza- 
tion  is  pi'operly  conducted  and  the  milk  is  thoroughly  stiri-ed  during 
the  process.    Tlie  latter  process  iv(| aires  more  cai'e  than  the  former. 

Pasteurization  can  be  easily  carried  on  by  any  housewife. 

The  simplest  plan  is  to  take  a  tin  p<ul  and  invert  a  i>ei*forated  tin  pie 
plate  in  the  bottom,  or  have  made  for  it  a  removable  false  bottom  per- 
forated with  holes  and  having  legs  half  an  inch  high,  to  allow  circula- 
tion of  the  water.  The  milk  bottle  is  8(4  on  this  false  bottom,  and  suffi- 
cient water  is  put  into  the  pail  to  reach  the  level  of  the  surface  of  the 
milk  in  the  bottle.  A  hole  may  Ik*  pundied  in  the  (•over  of  the  pail,  a 
cork  inserted,  and  a  thermometer  put  through  the  cork,  so  tfhat 
the  bulb  dips  into  the  water.  The  tem[>eniture  can  thus  be  watched 
without  removing  the  cover.  If  pi-efeiTed,  an  (wdinary  dairy  thermofme- 
ter  may  be  uwd,  and  the  temperature  testinl  fi-om  time  to  time  by  remov- 
ing the  lid.  This  is  very  easily  arninged,  and  is  just  as  satisfa<ctory  as 
the  patented  apparatus  sold  for  the  »june  purpos<^ 

In  addition  to  the  above: 

Professor  H.  L.  Russell,  of  Madis4m,  ^^lsconsin,  givi^  in  bulletin  44  of 
the  Wisconsin  PiXperiment  Station,  fwige  17,  the  following  directions  for 
pasteurizing  milk  either  for  general  or  infant  use: 

1.  Use  only  fresh  milk  (not  more  than  12  hours  old)  for  this  purpose. 

2.  Place  milk  in  clean  bottles  or  fruit  mns,  tilling  to  a  unifoi^n  level. 
(If  pints  and  quart  wins  are  used  at  the  wime  time  an  inverted  di«h  or 
piece  of  wood  will  ec^ualize  the  level.)  S(^t  th(»se  in  a  liat  bottom  tin  pail 
and  fill  with  warm  water  to  sauu*  luvel  as  milk.    An  inverted  x>ie  tin 
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punch(^d  with  holes  will  serve  as  a  stand  on  which  to  place  the  bottlee 
during  the  heating  period. 

3.  Heat  wat(»r  in  pail  until  the  temperature  reaches  160°  F.;  then 
remove  from  souree  of  direct  heat,  cover  with  a  cloth  or  tin  cover  and 
allow  the  whole  to  stand  for  half  an  hour. 

4.  Remove  bottles  of  milk  and  cool  them  as  rapidly  as  possible  with- 
out danger  to  bottles  and  store  in  a  refrigerator.  ♦  •  ♦  Milk  treated 
in  this  way  ought  to  keep  i)erfecrtly  «weet  for  several  days. 

For  further  information  as  to  the  .handling  of  milk  I  beg  to  refer  the 
reader  to  Prof.  C.  D.  Smith's  Bulletin  No.  134,  Michigan  Experiment 
Station  and  the  Government  Year  Book  for  1894. 


OTHER  DISKASK  OF  OATTLR. 

In  connection  with  the  communicable  dist^ases  of  cattle  it  becomes  my 
unpleasant  dut^'  to  have  to  repoi't  the  prevaleniie  of  a  disease,  brought 
imder  my  notice  hmt  autuunn,  which  from  a  local  standpoint  was  of  a 
virulent  nature,  in  as  much  as  it  destroyed  in  numerous  instances  certain 
glands  of  the  body,  notably  the  uddei*s. 

This  diseaise  was  i-eported  as  existing  to  a  considerable  extent  in  Mon- 
roe county,  and  I  w^as  directed  to  investigate  it.  On  proceeding  to  the 
point  where  the  i-eport  came  from  I  was  taken  by  the  health  officer  to  a 
certain  farm.  There  I  examined  a  number  of  cattle  which  bad  been 
affe<'ted  with  the  disease.  It  is  unfortunate  to  a  certain  extent  that 
the  disease  runs  its  course  with  more  or  less  rapidity,  and  the  information 
1  was  able  to  obtain  was  only  suich  as  could  be  gathered  from  a  casual 
obser\'er  who  owned  the  animals,  and  wbo  from  time  to  time  referred 
to  soane  of  the  hii^  hc^lp  in  answer  to  some  of  my  questions.  This 
disorder,  I  may  state,  was  popularly  believed  to  be  cow-pox,  and  while  it 
is  possible  that  future  investigation  may  cause  me  to  form  an  opinion 
in  accoidance  with  the  aeit^pted  idea  of  the  locality,  I  may  say  that  there 
are  some  featui'es  concerning  which  differ  so  much  from  the  ordinary 
cow-pox  that  the  question  has  arist^n  in  my  mind  whether  the  two 
diseases  are  identical. 

It  is  perhaps  unfortunate  that  the  bacteriologist  is  una'ble  with  known 
methods  (known  to  the  writer)  to  diagnose  (;ow-pox.  It  is  true  thajt 
with  the  aid  of  a  microscope  and  other  accessories  a  germ  can  be  shown 
of  a  certain  description,  but  a  similar  if  not  identical  one  can  be  shown 
under  other  conditions,  which  are  as  far  removed  from  cow-pox  as  one 
disease  can  be  removed  from  another.  This  defeats  the  bacteriologist 
m  forming  an  opinion  becanse  he  is  not  able  to  identify  the  germ  of  this 
disease  by  any  known  method.  So  that  we  must  view  the  conditions  and 
form  our  opinions  from  the  evidence  we  can  gather  by  macroscopical  and 
clinical  observation. 

Perhaps  at  this  stage  and  to  show  the  differf^nce  between  these  two 
diseases  as  they  have  presented  themselves  to  me  it  may  be  well  to 
describe  the  salient  features  of  ordinary  cow-pox,  briefly.  In  the  first 
place,  it  usually  attacks  young  animals  and  the  part  which  is  seleotiMl 
for  invasion  is  the  udder,  although  we  are  informed  by  far  eastern  writers 
that  the  disease  in  India  sometimes  disseminates  itself  over  other  parts 
of  the  bodv. 
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In  temperate  zones,  at  all  events,  the  disease  usually  manifests  itself 
by  a  faint  blusb  upon  tbe  udder  which  in  the  majority  of  instances  is  to 
some  extent,  denuded  of  hair.  This  blush  soon  deepens  into  a  redder  tinge 
and  eventually  becomes  a  vesicle,  which  in  Its  turn,  becomes  converted 
into  a*  pustule  and  the  sack,  during  its  progress,  becomes  umbilicated 
or  cupped,  as  it  were.  We  may  find  a  numerous  group  of  these  vesicles 
upon  each  gl<and  or  there  may  be  only  a  few  of  them.  It,  as  a  rule,  runs  a 
definite  course  and  all  writers  that  I  have  consulted  state  that  pr<^piosis 
should  be  favorable,  indicating  thereby  that  the  disease  will  eventually 
terminate  in  resolution  and  the  gland  not  be  interfered  with  as  far  3S 
the  future  is  concerned.  In  the  more  aggravated  oases  .there  may  be 
slight  fever,  indicated  by  a  rise  of  temperature,  capricious  appetite,  con- 
st^ation,  and  general  dullness  for  a  little  while.  In  the  course  of  a  few 
days  the  pustules  will  burst  and  the  sore  will  in  favorable  cases  become 
a  scab  and  eventually  disappear,  probably  in  the  couree  of  a  couple  of 
weeks  after  the  first  manifestation  of  the  symptoms  of  the  disease. 

We  do,  however,  find  that  successive  groups  of  these  pustules  will 
make  their  appearance  in  which  case  it  will  hang  about  the  animal  for 
five  or  six  weeks. 

The  disease  which  my  attention  has  been  called  to  the  past  fall  is  of 
a  far  more  virulent  nature  than  the  one  just  described.  While  I  have  not 
had  an  opportunity  to  watch  its  progress  from  start  to  finish,  yet  I  have 
gathered  considerable  information  fiH)in  the  ownei-s  of  afflicted  animalB. 
I  have  to  say  tliat  as  far  as  my  information  is  concerned,  I  have  gathered 
It  in  various  parts  of  this  State  as  well  as  neighboring  states,  all  of  which 
I  have  to  add  to  those  easi*s  which  I  was  fortunate  enough  to  see. 

This  disease'  usually  manifests  itself  by  the  cow  becoming  restless 
during  the  operation  of  milkiug,  and  in  a  great  many  instances  it  is 
difflcul't,  if  not  impossible,  to  extract  the  fluid  from  her  in  a  proper  man- 
ner. Then,  we  soon  have  the  sore  upon  the  udder,  which  in  some  instances 
that  were  brought  under  my  notice  had  extended  to  the  teat  itself. 
It  was  stated  to  me  that  these  sores  were  at  first  small  but  after  a  timey 
say  three  or  four  or  five  days,  they  lKM*anie  hunger  until  they  had  assumed, 
in  some  instances  where  I  saw  tluau,  as  great  in  magnitude  as,  say  a 
silver  dollar.  It  was  my  opinion  that  tliesi^  massive  scabs  were  tbe 
result  of  smaller  ones  coalescing  or  running  together. 

A  remarkable  feature  in  connection  with  th<*  disorder  was  its  appar> 
ent  tendency  to  attack  the  interior  of  the  gland,  and  in  one  animal  that  1 
can  call  to  mind,  a  magnificent  Holstein.  was  att'ected  so  badly  that  my 
opinion  after  examining  her  carefully,  was  that  her  udder  would  never 
secrete  good  milk  again.  The  owner,  himself,  had  formed  that  opinion 
previous  to  my  visit.  Ui>on  this  farm  I  saw  ten  animals  out  of  abont 
twenty  that  were  seriously  affected.  In  a  few  instances  one-quarter 
or  even  two-quarters,  might  l>e  giving  pure  milk,  but  in  the  majority  of 
cases  the  cow  appeared  \o  me  to  be  practically  ruined  from  the  dairy 
standpoint.  The  owner  stated  that  he  estimated  his  loss  at  being  as 
much  as  fSOO,  and  I  must  admit,  after  viewing  the  situation,  I  thought 
he  was  placing  a  low  estimate  upon  it. 

The  glands  in  these  castas  were  hard,  indurated  nmsses,  reminding  one 
of  the  feel  of  a  lianl,  rubber  ball,  or  wcxKlen  like,  and  the  small  quantity 
of  fluid  which  (nnild  Ix*  extracted  from  thein  was  most  unlike  good  milk. 


SIXTH  BIENNIAL  REPORT.  6S 

in  some  instances  it  being  tliin  and  watery,  in  othei>5  pus  like,  and  in  still 
others  a  good  deal  of  blood  was  mixed  with  the  dischai-ge. 

During  the  winter  months  of  the  year  it  has  been  my  privilege  to 
address  farmers'  audiences  in  various  parts  of  this  State,  and,  feeling 
that  there  was  more  or  Less  disturbance  among  the  dairy  cattle  of  the 
State,  I  selected  as  my  topic,  **The  Milk  Gland  and  its  Diseases."  At  the 
close  of  my  remarks  in  every  instance  that  I  can  call  to  mind  I  was  asked 
•  numerous  qu^tions  concerning  the  disorder  which  I  have  endeavored 
to  describe.  At  these  meetings  I  gathered  considerable  fresh  informa- 
tion which  led  me  still  further  to  think  the  disease  might  be  the  result 
or  another  cause  than  that  which  produc*es  ordinai'y  cow-pox.  I  was 
informed  by  intelligent  men  that  their  cows  had  been  affected,  and  in 
some  instances  the  affected  quarter  would  assume  that  condition  which 
is  usually  spoken  of  as  gangrene,  or  mortification,  and  drop  off.  In 
other  instances  the  gland  would  suppurate  and  large  abscesses  form 
which  if  not  lanc€^d  would  burst  of  their  own  accord. 

Xow,  as  far  as  I  can  learn  it  is  not  a  common  thing,  at  all  events,  for 
ordinary  cow-pox  to  attack  the  interior  of  the  gland.  It  is  certainly 
Che  exception  and  not  the  rule,  while  in  the  disease  which  I  am  speaking 
about,  it  was  invariably  the  rule.  This  marked  difference  in  the  two 
complaints  causes  me  to  say  that  if  the  disease  in  question  should  prove 
to  be  occasioned  by  the  same  organism,  assuming  that  it  is  an  organism, 
it  was  of  a  most  virulent  nature,  worse  than  has  been  described 
in  the  writings  of  any  investigator  which  I  have  consulted. 
Willie  this  disease  is.  disastix)us  in  its  effects  if  allowed  to  run 
its  course,  yet  experience  with  disorders  of  this  nature  has  led  me  to 
believe  that  it  can  be  controlled  in  a  manner  which  would  cause  the 
cow  to  become  profitable  to  her  owner  from  the  dairy  standpoint;  on 
which  account  I  am  inclined  to  recommend  that  the  disorder  should  be 
investigated  from  a  curative  jwint  of  view,  as  I  believe  it  has 
cost  farmers  of  this  State  many  thousands  of  dollars  during  the  past 
season. 

It  appeal's  that  the  complaint  is  one  which  prefers  the  summer 
months  or  early  autumn  for  invasion  of  the  animal.  I  say  this  because 
I  have  not  heard  of  an  outbreak  since  the  cooler  weather  of  the  autumn 
set  in. 

Like  other  complaints  of  this  nature  the  maximum  virulence  is  reached 
in  a  certain  season,  and  it  is  possible  the  maximum  was  reached  last  year, 
in  which  case  it  may  decline,  and  not  be  so  pi*evalent  or  disastrous  in  its 
effects  during  the  coming  season,  but  it  must  not  be  forgotten  that  the 
opposite  may  be  the  case,  and  that  it  may  prevail  even  over  a  more 
extended  territorv. 

SUEEP. 

Reports  concerning  this  species  of  domestic  animal  indicate  that  ser 
ious  disorders  of  them  are  quite  prevalent  throughout  the  State.  While 
I  have  done  a  good  deal  of  correspondence  with  the  owners,  thus  pursuing 
my  investigations  at  arm's  length  as  it  were,  yet  I  have  had  sufficient 
personal  investigation  to  show  that  the  disorders  of  these  animals  are 
worthy  of  most  careful  consideration. 
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During  my  inyestigations  I  have  discovered  no  less  than  five  different 
parasites  invading  certain  parts  of  these  animals;  three  of  them  confining 
their  ravages  to  the  bowels,  while  the  remaining  two  prefer  the  lungs  for 
invasion.  Those  which  attack  the  bowels  are  by  far  the  most  prevalent, 
the  ones  which  attack  the  lungs  having  only  made  their  appearance  in  a 
few  instances. 


EXPLANATION. 

T^NIA  Expansa,  Rud. 

Plate  L 

Klgs.  1  «nd  2.  Young  tape- worms,  natural  size. 

Fig.  3.  Head  end  of  tape-worm,  drawn  to  show  vermicular  contractions  when 

llYin^. 
Fig.  4.  Head,  top  view:  a,  a,  the  suckers  or  cups,  by  which  the  worm  attaches  itself 

to  the  Intestinal  walls. 
Fig.  5.  Head,  side  view:  a,  a,  suckers;  &,  &,  folds  In  the  neck;  c,  c,  the  first  segments. 
Fig.  6.  The  large  end  o^  a  young  tape- worm:  a,  a,  segments  which  are  not  mature 

enough  to  drop  off;  &,  &,  segments  ready  to  pass  away  from  the  worm. 
Fig.  7.  Segments,  or  proglottides  found,  separate  from  the  worm. 
Fig.  8.  An  aduH  tape-worm,  drawn  in  sections  at  regrular  Intervals  apart:  a,  head. 
Fig.  9.  A  fragment  of  another  worm,  which  is  not  only  slightly  larger,  but  whose 

segments  are  shorter  and  broader. 
The  specimen  shown  in  fig.  8  could  have  assumed  very  much  the  same  form  when 
alive  as  is  seen  In  fig.  9. 


EXPLANATION. 

T^NiA  ExPANSA  Embryos. 
Plate  II, 

Fig.  1.  Embryos  magnified  and  flattened  under  cover-glass. 

Fig.  2.  A  single  embryo  and  Its  envelopes  somewhat  flattened. 

Fig.  3.  The  same  greatly  flattened:   a,  the  thick,  oily  mass  between  the  inner  and 

outer  covering. 
Fig.  4.  The  same  with  outer  envelope  ruptured:  a]  the  outer  envelope;  6,  the  inner; 

c,  oil  globules;  d,  the  embryo  and  Its  pyriform  apparatus. 
F'lg.  5.  Embryo,  with  three  envelopes. 
Fig.  (>.  Embryo  escaped  from  ruptured  inner  coat:   a,  the  fringed  cap-like  covering; 

&,  the  bladder-like  sac  protruding  from  it;  r,  the  six-hooked  embryo. 
Fig.  7.  A  younger  embryo,  in  which  the  bladder  portion  has  not  burst  from  the  cap; 

a,  the  cap;  &,  the  embryo. 
Fig.  8.  Three  young  tcenia  which  show  no  trace  of  segmentation. 
Fig.  9.  A  young  twnia  which  Is  beginning  to  segment. 
Fig.  10.  A  head  of  young  specimen  showing  a  peculiar  loop  In  it. 

First  amongst  those  which  attack  the  bowels  is  a  tape  worm  known  to 
science  as  Tamia  Expansa  (Plates  I-II).  I  have  invariably  found  this 
worm  in  the  small  bowel,  and,  according  to  my  investigation,  it  has  var- 
ied in  length  from  one  foot  to  fifteen  feet  and  has  been  about  a  half  in<di 
in  width  at  its  widest  part,  tapering  gradually  towards  the  end,  the  head 
being  considoi-jibly  smaller  than  any  other  part.     It  is  made  up  of 
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innumerable  segments  which,  when  passed  through  the  bowels,  some- 
times appear  single,  and  i^esemble  little  white  maggots  as  they  adhere  to 
the  droppings  fi'om  the  animal.  Sometimes  several  feet  of  a  chain  of 
maggots  as  they  appear  will  be  voided  at  one  time.  This  pairacite  has 
been  more  or  less  investigated  by  the  Bureau  of  Animal  Industry  at 
Washington,  and  to  it  we  are  indebted  for  the  following  description : 

"The  entire  worm  measures  about  5  yards  in  length,  its  width  varying 
from  1-25  of  an  inch  to  i  of  an  inch,  its  thickness  being  about  1-10  of  an 
inch,  the  dimensions  greatly  depending  upon  the  contracting  condition 
of  the  worm  when  measured  and  on  its  state  of  preservation.  An  adult 
specimen  taken  from  the  sheep  may  measure  less  than  four  yards  or  may 
slightly  exceed  five,  but  they  never,  in  this  country  at  leant,  attain  that 
gigantic  measurement  of  100  feet  ascribed  to  them  by  European  observ- 
ers. The  head  is  somewhat  larger  than  the  neck  and  measures  1-25  of 
an  inch*  in  width.  It  is  smooth  on  the  end  and  has  four  suckers  directed 
anteriorly.  Its  neck,  or  that  portion  of  the  worm  immediately  succeeding 
the  head,  which  is  segmented,  is  shoi*t  or  lacking.  The  body  of  the  worm 
is  api)arently  made  up  of  a  series  of  very  &hort  but  extremely  wide  joints, 
which  vary  in  length  and  width  in  the  successive  portions  of  the  body. 
The  first  rings  of  the  taenia  are  very  short  and  narrow,  others  are  longer 
but  are  also  broader  than  long.  Those  segments  which  are  about  two- 
thirds  the  entire  length  from  the  head  are  the  longest.  From  these  to 
the  end  they  become  gradually  shorter  and  wider.  In  width,  the  seg- 
ments gradually  increase  from  the  head  to  the  end.  When  first  pro- 
cured the  texture  of  the  worm  is  usually  opaque  and  white,  and  it  is  only 
by  allowing  them  to  stand  in  water  that  they  become  transparent  enough 
for  study.  It  can  then  be  seen  that  each  segment  is  bilaterally  symmetri- 
cal, that  in  each  half  is  an  independent  set  of  genital  organs.  Thes^ 
become  apparent  at  a  little  distance  from  the  head  and  show  in  their  best 
development  about  half  the  entire  length  from  the  head.  From  this 
point  on,  the  segments  become  more  and  more  opaque  to  the  end." 

The  rest  of  the  description  of  the  worm  is  so  technical  that  it  is  "per- 
haps  unnecessary  for  me  to  describe  it  here.  Should  the  reader  desire, 
however,  to  follow  this  question  further,  let  him  refer  to  page  114  of  "The 
Animal  Parasites  of  Sheep,"  by  Dr.  Curtice  of  Bureau  of  Animal  Indus- 
try, Washington,  D.  C. 

DISTRIBUTION  OF  THE  WORM. 

I  have  heard  of  this  worm  being  distributed  in  many  sections  of  the 
United  States  as  well  as  Canada.  Indeed,  it  is  one  of  the  best  known 
of  the  internal  parasites  of  sheep,  and  is  more  abundant  in  summer  and 
early  fall  than  any  other  season  of  the  year.  The  prevalence  of  it  in 
sheep  was  first  brought  under  my  notice  in  1892  when  some  sheep  were 
sent  to  me  from  Lake  View  in  this  State,  which  were  supposed  to  bt^ 
suffering  from  some  mysterious  disease.  From  any  account  which  I 
have  been  able  to  obtain,  it  would  appear  that  the  disease  had 
not  been  recognized  in  this  State  previous  to  that  time,  although  it 
is  highly  probable  that  it  invaded  sheep  for  many  years  previous.  It  is 
believed  to  have  been  introduced  into  this  country  wilii  sheep  which 
harbored  it,  and  has  been  passed  along  from  them  to  others  year  after 
year. 
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With  regard  to  the  life  history  of  this  kind  of  parasite  it  may  be  inter- 
esting  to  note  that  as  a  rule  it  requires  two  animals  before  the  circuk 
tion  or  life  hietory  is  complete.  The  one  in  which  the  worm  exists  as  a 
tapeworm  is  called  the  host,  while  the  other  animal  in  which  it  exiats  as 
a  little  sac  is  called  the  intermediate  host.  In  some  instances  the 
intermediate  host  has  not  been  discovered,  and  it  may  be  that  in.  thfise 
instan<ce8  it  is  not  necessary  that  an  intermediate  host  should  exist 

From  a  somewhat  extended  experimient  conducted  by  Dr.  Curtice  it 
appears  that  an  intermediate  host  is  not  absolutely  necessary  in  the 
case  of  taBuia  expansa.  He  states,  amongst  other  things,  in  his  inyesti- 
gations,  that  the  life  history  is  only  incomplete  in  that  portion  of  the 
life  of  the  worm  which  it  passes  outside  of  the  life  of  the  host.  Just 
exactly  what  happens  to  the  embryo  containing  the  egg  between  the 
time  that  it  escapes  until  it  is  again  found  in  the  sheep  as  a  little  head 
with  four  suckers  and  a  short  tail-like  appendage,  is  not  known,  but  may 
be  inferred  with  some  degree  of  accuracy.  It  is  not  possible  to  develop 
the  embryo  in  water,  or  feed  them  and  produce  an  infection  in  sheep.  So 
it  has  been  suggested  that  these  forms  may  pass  a  portion  of  their  exist- 
ence in  some  of  the  minute  animals  or  insects  whidh  inhabit  the  grass 
and  water  oi  sheep  farms.  But  it  has  not  been  proven  that  this  is  neoes* 
sary,  and  it  has  been  stated  that  the  disease  has  been  found  in  sheep 
which  have  been  fed  entirely  in  stalls^  but  usually  in  the  youngest  of  the 
flock. 

Whatever  may  be  the  accurate  life  history  of  this  parasite,  it  is  impor- 
tant to  recof^nize  the  disease  in  its  earliest  stages,  for  experience  has 
led  the  writer  to  believe  that  the  adoption  of  curative  measures  in 
proper  time  will  save  many  if  not  all  animals  which  n^ight  be  affected 
with  it. 

The  disease  may  be  discovered  by  finding  little  white,  oblong  tape- 
worm segments,  resembling  maggots  or  two  or  more  maggots  gummed 
together,  as  it  were.  These  segments  adhere  tenaiciously  to  the  droppings 
of  the  animal,  but  it  must  be  remembered  that  these  segments  are  only 
found  after  the  tapeworm  has  become  fully  grown,  when  it  sheds  its 
joints.  The  sheep  or  lamib,  oftener  the  latter,  may  be  affected  with  a 
variety  of  enteric  or  bowel  symptoms.  Sometimes  the  creature  becomes 
much  dejected  and  will  hang  behind  the  flock,  the  mnoous  membrane  lin- 
ing the  nose  and  eyes  becoming  pale  in  color,  the  fleece  dry  and  harsh. 
The  animal  will  often  walk  witih  a  staggering  gait,  and  things  go  from 
bad  to  worse  until  the  poor  creature  grows  weaker  and  weaker,  diarrhoea 
sets  in,  which  becomes  more  and  more  pronounced  until  death  closes 
th^  scene. 

The  presence  of  the  worm  cannot  always  be  recognised  by  symptoms, 
and  it  is  perhaps  unfortunate,  as  we  are  obliged  to  recommend  a  line 
of  treatment  without  actually  knowing  that  the  disease  does  exist;  but 
f  ortiimately  the  line  of  treatment  which  we  shall  recommend  will  not  do 
harm  to  the  animal  although  the  parasite  may  not  be  there,  so  that  we 
have  lost  nothing  except  our  time  in  administering  the  medicine,  bmA 
the  cost  of  it,  the  latter  is  very  trivial. 

To  illustrate  how  far  the  disease  may  go  without  manifesting  itself  hy 
symptoms,  I  can  call  to  mind  having  visited  a  flock,  a  number  of  whiidi 
were  believed  to  have  previously  died  of  this  disease.  There  were  abaat 
sixteen  lambs  in  a  lane,  all  of  them  vigorous  and  In  the  best  of  spirits. 
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I  saggeeted  to  a  good  judge  of  sheep  who  was  with  me  that  he  might 
pick  out  the  most  vigorous  one  of  the  lot  to  see  if  it  had  the  disease,  the 
ajidmal  being  finally  selected.  We  killed  it  and  held  a  post-mortem.  I 
laid  open  one  of  the  smaller  bowels  and  there  I  counted  nine  immature 
tapeworms,  lying  side  by  side.  It  is  true  that  they  had  not  developed  to 
that  extent  that  they  caused  the  creature  any  particular  inconvenience, 
but  from  experience  one  might  say  that  nothing  ooold  be  miore  certain 
than  the  death  of  that  sheep  from  tapeworm,  provided  matters  were  per- 
mitted to  run  their  usual  oou<rBe. 


TBBATMSNT. 

Before  giving  the  sheep  worm  remedies  it  may  be  well  to  prepare  them 
by  withholding  a  certain  amount,  say  half  of  the  feed  the  night  before 
the  medicine  is  to  be  given,  and  the  remedy  is  thought  to  be  still  more 
effectual  if  the  animal  is  stinted  in  its  water  for  at  least  twelve  hours 
before  the  medicine  is  given.  Fluids  should  be  given  at  one  dose  and  the 
animal  should  be  allowed  time  to  swallow  it  slowly.  It  is  better  not  to 
turn  them  out  after  the  medicine  has  been  given,  and  the  more 
they  are  watched  to  see  if  worms  are  voided,  the  better.  If  worms  are 
not  raided  after  the  first  dose,  it  may  be  repeated  the  second  day,  and  I 
have  repeated  it  even  a  third  time,  allowing  a  day  or  two  to  intervene. 

The  medicine  which  I  have  used  and  give  preference  to  is  spirits  of 
turpentine,  which  may  be  prepared  for  administration  by  taking  one 
part  of  the  turpentine  and  adding  to  it  sixteen  parts  of  sweet  milk. 
Shake  this  well  and  use  as  a  drench.  The  dose  of  the  mixture  for  lambs 
from  three  to  six  months  old  is  about  two  ounces;  six  months  to  a  year 
old  about  three  ounces,  and  from  a  year  old  upwards  about  four  ounces.  I 
have  occasionally  given  larger  doses  than  these,  increasing  them  about  a 
half,  without  any  apparent  ill  effect;  indeed,  in  some  instances,  I  have 
thought  that  the  larger  dose  was  more  effectual.  One  dose  will  often 
be  sufficient,  but  if  it  is  not,  rei)eat  as  above  described. 

To  give  the  medicine,  let  a  careful  assistant  place  the  animal  upon  its 
haunches,  holding  the  body  between  his  knees  with  the  face  outwards. 
The  mouth  should  be  gently  opened  by  pressing  the  thumb  on  one  side 
and  the  fingers  on  the  other  around  the  lower  jaw.  The  medicine  should 
then  be  poured  slowly  in,  from  a  long  necked  bottle.  If  the  animal 
exhihUts  any  desire  to  cough,  let  the  head  go  immediately  and  let  It 
recover  from  the  cough  before  attempting  to  give  any  more  of  the  dose. 
The  coughing  indicates  that  a  few  drops  of  the  medicine  have  gone  the 
wrong  way,  and  if  we  persevere  in  pouring  it  down  under  such  con- 
ditions we  may  do  more  harm  than  good. 

Many  other  remedies  have  been  recommended.  Pumpkin  seeds, 
among  other  things,  have  been  highly  extolled ;  but  my  experience  with 
them  has  been  anything  but  flattering  to  the  drug.  Powdered  areca  nut 
has  been  recommended  for  tapeworm,  but  I  cannot  say  that  it  has  proved 
as  effectual  as  the  turpentine  In  my  hands.  Oil  of  male  fern  in  doses  of 
ten  to  twenty  drops,  given  in  a  little  molasses  and  water,  and  followed 
the  next  day  by  a  purgative,  say  two  to  four  ounces  of  castor  oil.  Is 
good.  Many  tapeworm  remedies  are  recommended,  but  It  must  be  remem- 
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bered  that  to  be  effectual  in  saving  the  life  of  a  large  percentage  of  the 
animals  they  must  be  given  before  the  parasites  have  weakened  the  con- 
stitution of  the  host,  to  that  extent  that  it  is  unable  to  battle  against  the 
various  difficulties  which  usually  accompany  such  disorders,  in  the  shape 
of  general  debility,  diarrhoea,  and  the  like. 

For  a  description  of  the  toenia  expansa  in  its  various  fomiB 
let  me  refer  the  reader  to  plates  Nos.  1  and  2,  to  which  are  attached 
explanatory  not^s. 


EXPLANATION. 

Stronqylus  Contortus,  Rud. 
PlaU  III. 

Fig.  1.  Adult  female,  X6;  a,  head;  d,  ovaries  wound  around  the  Intestiiies;  Op  c» 
uteri;  d,  a  large  papillie,  just  io  front  of  and  covering  the  vulva;  e,  anus. 

Fig.    2.  Adult  maae,  X6. 

Fig.    8.  Head;  a,  two  barb-Uke  paplllse;  d,  mouth;  c,  oesophagus;  d,  intestine. 

Fig.  4.  Eggs,  highly  magnified:  a,  eggs  before  they  have  left  the  ovaries;  h,  eggs 
showing  nuclei;  o,  eggs  after  they  have  passed  through  the  oviduct;  tf, 
egg  with  one  cell;  e,  with  two;  /,  with  four;  g^  with  eight;  h,  with  maiiy; 
i,  egg  as  It  is  laid. 

Fig.    5.  Skin«  showing  nine  of  the  eighteen  longitudinal  lines. 

Fig.    6.  Portion  of  female:  a,  the  intestine;  5,  5,  the  ends  of  the  ovaries. 

Fig.  7.  Caudal  end  of  female:  a,  the  annus;  5,  the  vulva;  c,  vagina;  d,  d,  uteri  fiUed 
with  eggs;  e,  oviduct;  f,  /,  ovary;  g,  intestine. 

Fig.    8.  Spicula,  enlarged. 

Fig.  9.  Bursa,  expanded  to  show  costse:  a,  ventral;  &,  ventro-lateral;  c,  lateral;  ^ 
dorso-lateral;  e,  dorsal;  f,  spicula. 

Fig.  10.  Group  of  adult  males  and  females,  natural  size. 

Fig.  11.  Caudal  end  of  male:  a,  bursa;. &,  spicula;  c,  seminal  reservoir;  d,  intestine. 

Strongylus  contortus  is  a  round  worm  found  in  sheep  in  many  parts  of 
Michigan,  in  some  instances  creating  sad  havoc  in  the  animal  which  they 
attack.  It  appeai-s  to  prefer  the  fourth  stomach  of  the  animal  as  its 
habitat  rather  than  any  other  part  of  the  economy.  The  disorder  pro- 
duced by  this  worm  is  familiarly  known  in  the  more  southern  latitudes 
of  this  country  as  Lombriz,  a  somewhat  ambiguous  term,  inasmuch  as  it 
is  a  Spanish  word  meaning  a  worm.  The  parasite  produces  character- 
istic symptoms  which  can  be  recognized  with  more  or  less  certainty  by 
those  who  are  familiar  with  the  disorder,  although  it  is  perhaps  unfortu- 
nate that  they  closely  resemble  the  symptoms  .produced  by  other 
worms  in  the  intestines,  and,  indeed,  are  often  accompanied  with  other 
worms,  so  that  it  becomes  a  matter  of  some  difficulty  for  the  veterinarian 
to  decide  which  of  the  two  is  producing  the  greater  disturbance. 

The  sheep  which  is  aflfected  with  them  will  be  seen  to  hang  behind  the 
rest  of  the  flock  and  have  a  marked  expression  of  general  languor.  The 
head  will  hang  and  ears  will  droop,  there  will  also  be  an  expression  of 
general  debility.  The  bowels  will  frequently  be  costive  but  in  many 
instances  give  way  to  diarrhoea ;  the  appetite  of  the  animal  will  be  capri- 
cious. In  some  instances  1  have  noticed  extreme  prostration,  even  to 
that  extent  that  the  animal  lay  upon  its  side,  little  more  than  a  lifeless 
mass. 
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If  there  is  a  special  desire  to  diagnose  the  disease  with  more  certainty, 
a  careful  examination  of  the  faecal  discharges  from  the  animal,  by  the  aid 
of  an  ordinary  magnifying  glass  will  sometimes  reveal  the  presence  of 
the  worm.  Shonld  it  not  be  found  and  the  animal  eventually  die  from  an 
unknown  complaint,  a  post  mortem  should  be  held  and  attention  directed 
to  the  fourth  stomach  where,  if  these  worms  are  the  cause,  they  will  be 
found  in  vast  numbers;  their  movements  can  be  readily  detected  as  they 
wiggle  about  in  the  organ,  appearing  to  some  extent  as  if  attached  to  the 
mucous  membrane  of  it.  Those  that  I  have  observed  present  a  somewhat 
chocolate  hue  and  look  like  so  many  brown  hairs  about,  say  for  con- 
venience sake,  an  inch  and  a  half  long.  They  vary  considerably,  how- 
ever, as  far  as  their  length  is  concerned. 


LIFB  HISTORY. 

It  is  believed  that  sheep  contract  this  disorder  by  consuming  the  eggs 
which  fall  to  the  ground  along  with  the  worms  which  have  infected  other 
sheep  and  that  when  these  eggs  arrive  at  the  fourth  stomach  of  the 
sheep,  finding  a  suitable  habitat,  they  develop  there.  A  description 
of  the  parasite  is  exhibited  on  plate  No.  3. 


TREATMENT. 

I  have  found  the  spirits  of  turpentine  and  milk  more  effectual  with  this 
disease  than  any  other  agent  which  I  have  used.  Add  one  part  of  spirits 
of  turpentine  to  16  parts  of  milk.  Dose  two  to  four  ounces  for  each 
animal,  according  to  the  age  of  the  i)atient,  repeated  in  two  days  if 
necessary,  and  again  in  two  days  after  that.  The  disease  may  be  pre- 
vented to  a  large  extent  by  requiring  sheep  to  eat  out  of  mangers  and 
drink  from  troughs  which  have  not  been  contaminated  by  affected  sheep. 
The  medicine  shonld  be  administered  in  the  same  manner  as  was 
described  in  the  last  disease. 


NODULAR    DISEASE    OF    THE    INTESTINES. — PLATES    IVV. 


EXPLANATION. 

^^SOPHAGOSTOMA  COLUMBIANUM,  Curtice. 

Plate  IV. 

Fig.  1.  Worm  in  third  stage,  X60:  a,  head,  with  chitinous  armature;  6,  cesaphagus; 

c,  Intestine;  d,  unicellular  glands;  e,  anus;  f,  line  denoting  natural  length. 
Fig.  2.  Cephalic  end,  lateral  view,  X150:  a,  chitinous  cup;  6,  one  of  the  six  oephaUc 

papiUse,  (these  are  slightly  distorted);  c,  side  view  of  the  neck-fold,  under 

which  the  gland-duets,  d,  d,  open  on  the  ventral  line;  e,  oesophagus;  f, 

intestine. 
Fig.  3.  Worm  in  first  stage  when  0.23  mm.  long.    No  internal  organs  were  seen  In 

this  specimen. 
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Fig.  4.  Cephalic  end,  ventral  view:  a,  head;  6,  neek-fold,  near,  which  are  the  neck 
papillse  g,  g;  c,  oesophagus;  d,  d,  unicellular  glands,  which  open  under  the 
fold  6;  e.  Intestine;  f,  f,  glands. 

Fig.  5.  Worm  inclosed  in  its  cyst. 

Fig.  6.  Tumor  from  which  the  cyst  in  Fig.  5  was  taken:  a,  surrounding  tissue  dis- 
sected from  ctecum;  6,  fluid-HUed  space;  c,  capsule  with  inclosed  worm. 

Fig.  7.  Older  tumor.  This  differs  from  tumor  of  Fig.  6,  in  having  a  movable  cheesy 
mass.  These  tumors  are  distorted  by  compression,  which  makes  them  too 
flat.  Figs.  (3  and  7,  and  Fig.  3,  Plate  XXVI,  present  three  stages  in  the 
disease,  as  seen  in  fresh  tissues  under  low  magnifying  powers. 

Fig.  8.  Section  of  an  advanced  tumor:  a,  mucous  inenibraue;  &,  submucous;  c,  inner 
muscular  layer;  (/,  outer;  c,  serous  membrane;  f,  the  cheesy  m«iss  of  the 
tumor  in  whicli  is  a  small  section  of  the  worm.  This  presents  a  more 
advanced  sta^e  of  tlie  disease  than  Fig.  2,  Plate  XXVI. 


EXPLANATION. 
^SOPHAGOSTOMA  COLUMBIANUM,  Curtice. 

Plate  y. 

Fig.  1.  A  piece  of  mucous  membrane  taken  from  the  caecum,  surface  view,  natural 
size.  The  patch  of  dots  scattered  uniformly  over  the  surface  represents 
intestinal  glands;  the  irregularly  scattered  larger  dots  and  elevations  are 
the  young  worm  tumors  in  their  first  stages. 

Fig.  2.  A  section  through  a  worm  tumor  in  its  younger  stage:  a,  a,  a,  mucous  mem- 
brane; &,  submucous  connective  tissue,  in  which  are  c  arteries  and  d  veins; 
e,  the  tumor,  which  is  made  of  connective  tissue  cells  and  their  nuclei, 
packed  closely  together;  near  Its  center  is  the  worm  cavity  f,  with  a  piece 
of  the  worm,  which  is  surrounded  by  a  section  of  a  special  capsule;  out- 
side of  this  is  a  thick  membi'ane,  formed  from  the  surrounding  materiaL 

Fig.  3.  Small  tumor  dissected  from  the  caecum:  a,  the  outside  capsule  filled  with 
fiuld,  in  which  is  6,  a  hard,  cheesy  mass;  c,  the  worm  in  its  capsule,  which 
has  been  pressed  out  of  the  cavity  in  the  mass  &.  This  presents  a  more 
advanced  stage  of  the  disease  than  Fig.  7,  Plate  XXV. 

Fig.  3a.  The  ruptured  capsule. 

Fig.  36.  The  worm  near  the  end  of  its  second  stage  about  to  moult. 

On  several  occasilonB  I  have  been  consulted  concerning  an  out- 
break of  disease  in  sheep,  the  owners  stating  that  the  animals 
seemed  to  sicken  and  die  without  any  apparent  cause.  I  have 
in  some  instances  investigated  these  outbreaks  and  have  found  tlie 
walls  of  the  bowels  from  beginning  to  end,  affected  with  a  peculiar 
beaded  appearance  which  wa«  mosit  striking.  I  have  noticed 
that  by  drawing  the  small  bowel  through  the  fingers  a  sensaitioii 
would  be  produced  upon  them  which  would  remind  one  of  a  string 
of  beads  where  the  beads  were  a  few  inches  apart.  In  other  instances  the 
nodule  will  assnme  considerable  dimensions,  being  as  large  as  a  bean. 
When  cut  into  the  nodules  will  be  noticed  to  contain  green,  cheesy  like 
substance,  which  has  reminded  me  in  some  instances  of  the  meat  of  the 
green  pea.  This  disease  may  invade  the  economy  of  an  animal  to  a  con- 
siderable extent  without  apparently  doing  much  harm.  But  when  the 
bowels  are  as  badly  affected  as  1  have  seen  them  it  is  pretty  evident  to  me 
that  they  were  the  cause  of  the  sickness  and  death  of  the  animal. 

It  is  quite  unfortunate  that  we  cannot  diagnose  this  disease  with  any- 
thing like  certainty  during  the  life  of  the  animal.    Having  found  it  in 
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some  dead  creatares  our  suspicions  might  be  aroused,  knowing  that  the 
whole  flock  had  been  treated  about  alike  as  far  as  external  surroundings 
were  concerned,  so  the  exposure  would  be  practically  the  same  in  all  indi- 
yiduals.  The  worm  causing  this  disorder  may  be  found  in  the  nodule  by 
means  of  an  ordinary,  low-power,  magnifying  glass. 

The  worm  may  be  disco'vered  by  allowing  the  greenish,  cheesy  contents 
of  the  nodule  to  escape  into  a  watch  glass  containing  some  water,  when, 
by  careful  teasing  the  api>aren't  newer  portion  of  these  masses  a  little 
worm  can  usually  be  detected  which  is  believed  to  be  the  cause  of  this 
disease.  The  disorder  usually  causes  a  species  of  indigestion  whi6h  in  its 
turn  will  materially  interfere  with  the  condition  of  the  animal,  causing 
it  to  become  poorer.  In  a  general  way  it  may  be  inferred  that  sheep 
which  become  unthrifty,  dyspeptic  looking  objects,  exhibiting  genenU 
debility  and  a  marked  tendency  to  diarrhoea  on  the  slightest  provocation 
are  no  doubt  affected  with  this  disease;  therefore  when  sheep  are  found 
not  to  be  doing  well  we  have  good  reason  for  suspecting  this  disease.  For 
furtiber  description  of  the  complaint  I  will  call  the  reader's  attention  to 
plates  Nos.  4  and  5  with  their  deecriptions. 


TREATMENT. 

This  disease  has  not  been  investigated  from  a  curative  standx>oint 
sufficiently  to  enable  the  writer  to  speak  with  anything  like  encourage- 
ment so  far  as  individual  medicines  are  concerned  in  overcoming  it, 
although  experience  with  like  disorders  suggests  that  treatment  may 
profitably  be  applied,  once  we  discover  a  specific  for  these  organisms, 
but  the  remedy  should,  no  doubt,  be  used  in  the  early  stage  of  the  dis- 
order before  it  has  time  to  weaken  the  constitution  of  the  animal  to  suoh 
an  extent  that  it  might  be  doubtful  if  it  would  regain  its  original  tone 
even  supposing  the  parasite  was  destroyed.  It  is  probable,  however,  that 
some  of  the  remedies  used  for  intestinal  parasites  will  answer  very  well 
for  this  if  given  in  time. 

PEBVENTION. 

As  the  disease  is  believed  to  be  disseminated  or  spread  from  animal  to 
animal  by  eggs  dropping  to  the  ground  from  affected  sheep  and  taken 
from  the  pastures  or  dinking  water  by  healtiiy  animals,  the  cutting  off  of 
this  meanfl  of  circulation  is  a  certain  way  of  preventing  this  disorder, 
and  sheep  which  are  known  to  be  healthy  i^uld  be  kept  on  new  pastures 
by  themselves  and  required  to  drink  from  troughs  which  have  not  been 
contaminated  by  diseased  animals.  If  the  sheep  are  fed  from  troughs 
instead  of  the  ground  the  chances  of  dissemination  of  the  complaint  are 
reduced  to  a  minimum. 

LUNO  WORMS  IN  SHEEP. 

In  one  or  two  instance  my  attention  has  been   called  to  flocks 
of  sheep  which  exhibited  certain  peculiar  symptoms,  to  wit.:    The 
animals   would    possibly    be   lying    quietly   on    the    ground    without 
10 
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suffering  any  unu&nal  inconvenience,  but  if  required  to  rise  aome- 
what  suddenly  a  paroxysm  of  coughing  would  be  brought  on  and 
the  creature  would,  in  some  instances,  suffer  great  inconvenience 
thereby,  even  to  the  extent  that  it  would  be  threatened  with 
euffooation.  Tlhe  animals  would  be  debilitated  more  or  leas 
according  to  the  severity  of  the  attack.  The  disease  is  ucmally 
found  in  young  animals,  is  sometimes  called  verminous  bronchitis,  it 
being  dependent  upon  worms  in  the  bronchial  tubes  which  irritate  them 
under  certain  conditions  to  that  extent  that  the  cough  previously  alladed 
to,  will  be  brought  on.  Not  only  this  but  the  animals  are  often  poorly 
nourished  and  may  have  a  copious  nasal  discharge  in  which  fragments  of 
the  worms  can  occasionally  be  discovered.  The  wool  is  easily  pulled  off, 
exhibiting  a  white,  bloodless  skin  underneath,  which  peculiar  appearance 
has  given  rise  to  the  name  "paper  skin  disease.'*  The  parasite  whicih 
causes  this  disorder  is  tedhnically  called  the  strongylus  fUaria, 


TREATMENT. 

Of  all  the  remedies  which  have  been  used  by  the  writer  preference  is 
given  to  turpentine.  It  is  known  to  those  who  study  the  actions  of  drugs 
that  turpentine  is  eliminated  from  the  system  to  some  extent  by  the 
lungs.  During  its  passage  through  these  organs  it  has  a  very  baneful 
effect  upon  the  lower  forms  of  animal  life  which  may  invade  them,  an^d 
no  doubt  causes  their  destruction.  The  medicine  may  be  administei^ed  in 
the  same  doses  and  in  th.e  same  manner  as  recommended  for  worms  in 
other  parts  of  this  report.  I  have  on  some  occasions  resorted  to  the  fumi- 
gation of  the  bronchial  tubes  with  fumes  of  sulphur  and  while  if  judi- 
ciously applied  it  will  have  a  good  effect,  great  care  must  be  taken  that 
this  line  of  treatment  is  not  over-done  as  by  so  doing  more  harm  than 
good  is  likely  to  result. 

Another  woiin  which  invades  the  lujigs  of  sheep  is  strongylus  ot-is- 
pulmonalis.  It  seems  to  invade  the  lung  substance  itself  and  gives  rise 
to  a  disease  which,  to  a  casual  observer,  resembles  tuberculosis  very 
much  indeed,  there  being  nodules  of  variable  size  on  the  surface  of  the 
lung  which  in  some  instances  contain  pus.  The  nodules  resemble  very 
much  the  miliary  appearance  of  tuberculosis.  These  two  lung  diseases 
often  accompany  one  another  and  are  overcome  by  tlie  same  kind  af 
treatment,  but  it  must  be  admitted  that  prevention  is  better  than  cure, 
and  if  the  locality  is  free  from  the  disorder  the  greatest  care  should  be 
taken  to  keep  the  disease  out,  which  can  only  be  done  by  placing  certain 
restrictions  in  the  shape  of  quarantine  upon  new  importations;  and 
strange  sheep,  if  permitted  in  the  locality,  should  be  kept  by  themselves 
for  a  month  or  two  and  if  found  affected  with  any  disease  of  the  ver- 
minous or  worm-like  nature  the  pasture  upon  which  they  have  run  during 
the  quarantine  season  should  not  be  used  for  healthy  sheep  for  a  season 
or  so. 

In  preparing  this  report  I  have  reviewed  some  of  the  literature  of  the 
various  subjects,  and  selected  many  passages  that  seemed  to  be  of  prac- 
tical importance  and  interest  which  I  have  taken  the  liberty  of  ootnpilinfif 
along  with  my  own  experience  of  the  different  subjects  treated  upon^ 
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In  case  I  should  not  have  givein  the  authors  of  my  quotations  due  credit 
at  the  proper  time,  I  here  beg  to  mention  such  admirable  works  as  Buck's 
Hand  Book  of  Medical  Science,  Sternberg's  Bacteriology,  vairious  oontri- 
butionfi  from  the  Bureau  of  Animal  Industry,  Experiment  Station  Bul- 
letins, Crookahank's  Bacteriology,  recent  edition,  to  which  I  would  refer 
the  reader  should  he  desire  to  follow  these  questions  further. 

In  dosing  I  desire  to  express  much  gratitude  for  the  courtesy  whioh 
has  been  extended  to  me  on  all  occasions  while  in  pursuit  of  my  duties. 

E.  A.  A.  GRANGE, 
State  Veterinarian. 
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REPORT. 


Michigan  State  Land  Office,    ) 
Lansing,  June  30,  1896,         ) 

Hon.  John  T.  Bioh,  Oovemor  of  Michigan: 

Sib — In  oomplianoe  with  the  proviBions  of  law  establiBbiDg  the  State 
Land  Office,  I  have  the  honor  to  submit  herewith,  for  yonr  consideration 
and  for  reference  to  the  Legislature,  a  report  of  the  transactions  of  this 
department  for  the  fiscal  year  ending  June  30, 1896,  being  the  fifty-fonrth 
annual  report  of  the  state  land  Oommissioner: 
The  whole  number  of  acres  of  land  held  by  the  State,  at 

the  close  of  busrness  June  30,  1896 428,889.83 

Number  of  acres  of  part-paid  land  forfeited  to  the  State  dur- 
ing the  year 836.01 

Number  of  acres  of  swamp  homestead  land  forfeited  to  the 

State  during  the  year 6,016.28 

Number  of  acres  deeded  to  the  State  by  the  Auditor  Gen- 
eral, under  the  provisions  of  section  127  et  seq.,  act  206, 

laws  of  1893 «211, 823. 10 

Number  of  acres  deeded  to  the  State  by  George  W.  Webber, 
under  resolution  16,  laws  1896 1,213.37 

Total 642,778.69 

Total  number  of  acres  sold  during  the  year 14,988. 16 

Total  number  of  acres  of  swamp  land  licensed 6, 207. 19 

Total  number  of  acres  entered  as  homestead  land,  under  the 

provisions  of  section  127,  et  seq.,  act  206,  laws  of  1893. . .  40,126.49 
Total  number  of  acres  held  for  sale  and  homestead  entry, 

June  30,  1896 681,467.75 

Total 642.778.69 


*  NoTB.— The  Auditor  General's  reeorde  ehow  a  transfer,  nnder  the  act,  of  211,731.49  acres.  This  dis- 
orepaney  arises  from  placing  the  tracts  npon  the  records  of  this  ofBoe  nnder  the  correct  acreage  as 
shown  by  the  goTemment  snrrejs,  where  deeds  have  been  issued  with  the  acreage  giTcn  according 
to  retoms  of  the  township  and  oonnty  officers. 
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The  lands  held  by  the  State  Judo  30,  1896,  are  olasaified  as  follows : 

Primary  school  land 200,721.61 

University   land 40.00 

Agrioultnral  oollege  land 99,872.45 

Salt  spring  land 400.00 

Asylum  land 1,162.98 

Swampland 107,563.10 

Tax  homestead  land 171,697.61 

Total 581,457.75 


The  number  of  aores  of  land  of  the  different  classes  disposed  of  daring 
the  year,  and  the  amount  received  therefor  in  cash,  and  the  amounts  due 
thereon,  is  as  follows: 


CUu  of  land. 


Primary  ichool  land 

Aflrricultural  oolleffe  Und. 

Swampland 

Salt  spring  land. 

Univereity  land _ . . 

Patent  to  homesteaders.. 


Totals. 


Acres. 


7,877.07 

1,938.21 

4,296.43 

40.00 

40.00 

797.45 


14,988.16 


Amount 
Bold  for. 


131,008  28 

15,832  24 

5,927  90 

100  00 

480  00 


153,206  42 


Amount 
paid. 


$25,968  47 

12,122  76 

6,128  84 

80  00 

240  00 


$43,540  07 


Amount 
dne. 


$5,089  81 

3,SQe  48 

799  06 

80  00 

240  00 


19,688  35 


The  number  of  acres  of  the  different  classes  forfeited  to  the  State  for 
non-payment  of  interest  is  as  follows: 

Primary  school  land 582.77 

Agricnltnral  oollege  land 160.00 


Total 


742. 77 


The  receipts  of  the  State  Land  Office,  on  account  of  lands  sold  during 
the  year,  and  for  principal,  interest  and  penalty  received  on  sales  made 
in  former  years,  and  from  other  sources,  have  been  as  follows: 

Primary  school  land—principal $36,444  26 

Interest 10,049  80 

Penalty 355  32 

$46,849  38 

University  land-— principal $290  00 

Interest 1,417  51 

Penalty 21  13 

1,728  64 

Agricultural  college  land — principal $10,714  49 

Interest 5,105  45 

Penalty 340  30 

22.160  24 
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Salt  Spring  land — principal $408  14 

Interest 88  67 

Penalty 2  80 

$449  61 

Aaylnm  land — principal $1  00 

Interest 217  26 

Penalty 6  01 

224  27 

Swamp  land — principal $4,906  88 

Interest 516  37 

Penalty 37  86 

5,461  11 

Normal  school  land — principal $180  00 

Interest 312  35 

Penalty 14  82 

507  17 

Dewey  asset  land — principal $100  00 

Interest 78  87 

Penalty 

178  87 

State  building  land — principal $202  53 

Interest 161  10 

Penalty 

363  63 

Taxes  on  part-paid  lands 1,843  63 

Fees  for  plats,  etc 969  76 

Trespass  collections 2,993  32 

Bent  of  Lansing  lots 1  00 

Homestead  fees 212  46 

Bids,  swamp  land 50  00 

Payments  on  tax  faomesteads 4,203  44 

Total $88,247  03 


SWAMP   LAND. 

The  total  sales  of  swamp  land  during  tbe  year  have  amounted  to 
4,295.43  acres,  for  which  there  was  paid  in  cash  $5,128.84,  and  part-paid 
certificates  issued  for  a  balance  due  the  State  of  $799.06.  As  compared 
with  last  year,  this  shows  a  falling  off  of  cash  receipts  to  the  amount  of 
$1,364.89,  with  438.28  acres  reduction  in  the  total  sales. 

In  the  report  of  1895  attention  was  called  to  the  two  cases  of  the  State 
of  Michigan,  decided  by  the  Secretary  of  the  Interior,  in  one  of  which 
(State  V.  Heirs  of  Thomas  Powers,  19  L.  D.,  223)  the  secretary  held  the 
State's  claim  under  a  resurvey  valid,  '*if,  in  fact,  the  land  was  of  the 
character  contemplated  in  the  swamp  land  act,"  and  in  a  subsequent 
decision  (State  v.  McEeon)  reversed  his  former  opinion,  and  held  certain 
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desoriptiona  of  the  same  oharaoter  for  rejeotioD.  Motion  for  a  rehearing 
was  made  by  the  State's  attorneys  and  from  recent  oommnnioation  with 
them  it  is  confidently  believed  that  the  opinion  laid  down  in  the  Powers 
case  will  be  reaffirmed  in  the  case  of  State  v.  MoKeon  and  claims  of  a 
similar  nature.  If  such  decision  is  made,  and  adhered  to,  it  will  result 
in  a  favorable  adjustment  of  our  claim  to  many  thousand  acres  under  the 
swamp  land  grant  of  1860. 

The  suit  of  the  State  v.  H.  H.  Warner,  et  al.  was  tried  in  the  U.  S. 
circuit  court  for  the  eastern  district  of  Michigan  last  February,  and  a 
decision  rendered  against  the  State.  On  motion  for  rehearing  the  court 
held  the  case  was  one  requiring  judicial  determination  in  a  State  and  not 
a  United  States  court.  The  case  will  come  on  for  trial  during  the  winter, 
as  the  greater  number  of  the  State's  witnesses  are  sailors,  now  employed 
on  the  lakes,  who  cannot  be  reached  during  the  season  of  navigation  on 
the  great  lakes.  If  the  real  value  of  the  ''Middle  Grounds"  was  the  sole 
cause  of  litigation  there  would  be  no  disposition  on  my  part  to  urge  a 
further  prosecution  of  this  suit.  The  tract  has  been  set  aside  by  act  of 
the  legislature  as  a  public  shooting  ground,  and  embraces  a  large  body  of 
low  marshy  ground,  for  the  most  part  unfit  for  cultivation,  surrounded  by 
rice  fields  and  practically  valueless,  except  for  fishing  and  shooting.  But 
the  claim  of  the  State  to  all  swamp  and  overflowed  land,  under  act  of 
congress,  extends  to  this  tract,  and  we  cannot  well  permit  its  appropria- 
tion by  Mr.  Warner  or  others  without  surrendering  the  principles  for 
which  we  are  contending  before  the  interior  department  in  the  deter- 
mination of  claims  for  swamp  lands. 

AGBIOULTUBAL    OOLLEGE    LANDS. 

During  the  year  there  have  been  sold  1,938.21  acres  of  Agricultural 
college  land,  for  which  $12,122.76  has  been  received  and  part-paid  certifi- 
cates for  $3,509.48  have  been  issued.  All  college  lands  west  of  the  prin- 
cipal meridian  have  been  restored  to  market  by  order  of  the  State  board 
of  agriculture,  and  the  balance  of  the  land  will  be  ready  to  place  in  mar- 
ket at  an  early  day.  This  land  has  been  reappraised  by  the  board,  from 
data  furnished  by  their  special  examiner. 

PBIMABY  SOHOOL  LANDS. 

The  past  jear  shows  an  increased  sale  of  primary  school  land  over  the 
year  ending  June  30,  1895.  During  the  past  twelve  months  7,877.07 
acres  have  oeen  sold  and  $25,968.47  received  in  payment,  with  part-paid 
certificates  to  the  amount  of  $5,039.81  issued.  This  is  3,517.09  acres  in 
excess  of  sales  for  1895. 

TAX  HOMESTEAD  LANDS. 

Seventy-seven  townships  in  twenty-two  counties  of  the  State,  have 
taken  advantage  of  the  provisions  of  section  127  et  seq.,  act  206,  laws  of 
1893.  Under  the  provisions  of  this  act,  211,823.10  acres  of  tax  lands 
have  been  deeded  to  the  State  by  the  Auditor  General;  171,697.61  acres 
remain  subject  to  entry,  and  40,125.49  acres  have  been  taken  as  home- 
steads.    The  number  of  acres  of  this  class  of  land  taken  for  the  purpose 
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of  homestead,  dnring  the  first  year  of  the  praotioal  operation  of  the  law, 
is  more  than  double  the  number  of  aoree  of  swamp  land  outstandine 
licensed ;  more  than  six  times  the  number  of  acres  of  swamp  land  licensed 
as  homesteads  daring  the  past  year,  and  exceeds  by  more  than  6,000  acres 
the  total  sales  of  all  classes  of  State  land  for  the  five  years  last  past. 

Under  the  provisions  of  this  act,  lands  delinquent  for  taxes  and  bid  off 
to  the  State  for  a  consecutive  period  of  more  than  three  years  have  been 
examined,  on  request  of  the  township  boards,  and  the  expenses  of  such 
examinations  have  been  paid  by  the  State.  Books,  plats  and  circulars 
have  been  prepared  and  the  work  systematized  so  as  best  to  carry  out  the 

E revisions  and  the  intent  of  the  act.  A,  complete  list  of  the  lands  has 
een  prepared  and  printed  from  time  to  time  to  send  out  on  application, 
in  order  that  those  seeking  homes  need  be  to  the  expense  only  of  select- 
ing the  land  they  wanted  and  the  payment  of  the  required  ten  cents  per 
acre  down.  No  real  estate  tax  is  required  to  be  paid  during  the  five  years 
the  land  is  held  under  homestead  certificate,  and  the  small  payment  of 
ten  cents  per  acre  for  each  year  of  the  homestead  term  gives  to  the  settler 
in  a  short  time  a  farm  and  a  home  on  the  ''easy  payment"  plan  that  is 
neither  a  sacrifice  or  a  burden.  **I  have  more  muscle  than  money," 
writes  one  man,  and  ''I  want  a  home."  These  are  the  men  the  State  is 
sending  into  these  barren  places,  men  of  energy  and  muscle;  men  who 
will,  in  a  few  years,  make  gardens  in  the  wilderness,  build  school  houses 
and  churches,  add  health  and  wealth  and  vitality  to  the  communities,  and 
rear  families  that  will  grow  up  into  manhood  and  womanhood  with  a 
high  patriotic  love  for  the  State  that  gave  to  their  fathers  and  mothers, 
not  as  a  charity,  but  as  a  legacy  to  her  deserving  children,  the  vast  tracts 
that  shall  have  become  by  their  toil  and  skill  rich  valleys  and  productive 
plains  and  fertile  fields. 

The  expense  to  the  State  has,  undoubtedly,  been  greater  this  first  year 
than  it  will  be  in  subsequent  years,  but  no  person  who  has  the  best  inter- 
ests of  the  State  at  heart  will  complain  of  reasonable  expense  along  the 
line  of  this  great  and  beneficent  plan  to  better  the  condition  of  thousands 
of  our  citizens,  while  at  the  same  time  we  add  to  the  population  of 
sparsely  settled  districts  and  benefit  township,  county  and  State  by  an 
equalization  of  the  taxes  based  on  the  paying  taxable  property  of  the 
townships. 

MISCELLANEOUS. 

During  the  past  year  a  little  more  than  5,000  acres  of  land  in  the  coun- 
ties of  Gogebic,  Houghton  and  Ontonagon  have  been  selected,  under  the 
indemnity  provisions  of  act  of  congress,  March  2,  1865,  and  confirmatory 
act  of  1857.  After  the  selection  and  certification  of  the  lands  under 
indemnity  certificate,  the  commissioner  of  the  general  land  office  refused 
to  issue  his  certificate  for  approval  to  the  secretary  of  the  interior,  on  the 
ground  that  congressional  act  of  1889  had  reserved  all  lands  in  Michigan 
for  homestead  purposes,  and  the  State,  therefore,  was  barred  from  the 
selection  of  lands  to  which  it  was  entitled  under  the  acts  passed  by  con- 
gress in  1856  and  1857. 

It  was  clearly  my  judgment  that  the  commissioner  was  in  error  in  so 

holding,  and  in  company  with  Hon.  James  McMillan  (to  whom  the  State 

is  indebted  for  his  able  and  valuable  service  in  this  behalf)  I  appeared 

before  the  secretary  of  the  interior  to  urge  the  injustice  of  the  commis- 
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sioner's  ruliDg.  That  our  viewa  were  oorreot  and  the  argumenta  uaed 
effective  ia  eyidenoed  by  the  faot  that  patent  for  the  land  was  isaaed,  and 
the  land  will  be  offered  at  pablio  aale  at  this  office  on  Angnat  13  at  $8.00 
per  aore.  The  State,  by  tbia  effort  in  ita  interest,  will  receive,  if  the 
lands  are  sold,  some  $40,000.00. 

The  following  is  a  comparative  statement  of  the  number  of  aores  of 
State  land  disposed  of,  and  the  amount  received  for  the  same  for  the  past 
five  years: 


Years. 

Primary 

school 

land. 

Acres. 

Uniyersity 
land. 
Acres. 

Asylum 
land. 
Acres. 

D.&M. 
R.  R. 
land. 
Acres. 

Salt  spring 
land. 
Acres. 

1892 

7,886  92 
10,409.58 
7,180.87 
4,895.98 
7,877.07 

120. 

1893 

80. 
400. 

1894 

83  75 

1895 

1898 

40. 

40. 

Years. 

Agricnltaral 

college  land. 

Acres. 

Asset  land. 
Acres. 

Swamp 

land. 

Acres. 

Total. 
Acres. 

Amount 
sold  for. 

1892 

40. 

12,230  87 
6,992.43 
6,671.39 
4,783.71 
5,092  88 

20,169.69 
32,464  00 
14,376.01 
9,177.04 
14,988.16 

S42,251  (& 

1893 

14,981.99 
40. 
43.35 
1,938.21 

166,718  40 

1894 

38,628  22 

1895 

24,790  96 

1896 

.53,206  42 

For  details  of  the  tranaaotions  of  this  department  reference  is  made  to 
the  tabular  statements  in  the  appendix  submitted  herewith. 

WILLIAM  A.  FRENCH, 

Commissioner, 


APPENDIX 


COMMISSIONER  OP  THE  STATE  LAND  OFFICE. 


13 


3 
S 


o 


1 

3 


•3 

9 

3 

I 


I 

i 

u 
O 


It's 


31^ 
5 11 


31 

si 


It 


9ij 


11 


8 


Is 


49 

s'd 

II 


II 


0  »4  9 


CO 

e 


a 
g 


8 


8 


8 


9 


8         8       38 


S 


00 


I 


8 


8       S8 


S       ^ 


CO 


8 


I  SS 


s 


s 

8 


8 


8 


88    8888    !S8 


!M3 


88   8888   S8 


8S   88SSS    88 


^^   ^^^4   ^^ 


88 


88   88 


^8    a 


88   88 
8S   S8 


S8   88 

5J00      o»g 


^8   81 


d 

o 

s 

1 

a 
< 

£ 

8 


8 


8 


8 


8 

o 


8 


8 

p 


8 


8 


§§§S 


88^888:33    3    @88S 


esiooeooe<;>ou33     SI     :^fifiS 


SS! 


SI 


M 


lO 


IS 


8 


iS 


8 


3 
ft 


9 


C4 


a 


88SSS8SS   S   8SSS 

HXOC^OOObOrHM       fO       iO<0C*aO 


8 


Sv  CO 


1 

H 

O 


.9 


14 


ANNUAL    BBPORT    OF    THB 


III 


qpoDoo 


8388   ^ 
8:gS    SS 


S  \U   88  8 


:     :8  :8 

8  !88 

:8  ; 

;    FF 

g  |S£ 

jS; 

8 


I 


& 


3g3 


S8S88  8SS88  9iSSUU   88  8  8  SSS8  8  8888  8888 

il§§s  §§g§i  »liag  «S  §  §  S§§g  I  §§ss  §§!§ 


3i£ 

M   Ml 


88S88   882S8   SSS^S   SS  8  8   83SS  8     8888   8888 
§i§S§   §§§P   3§§qg   §1  i  I   §^§$  I     §§§§   §§§§ 

^^  1H  ea  C4rH  .  rH  CO  rH 


3! 


^11^^  l^^i^  '^isl  H  i  i  ^^^i  i  H^^  i^^i 


si 

II 


8 

s 


So 


88 

S  S 


8 
S 


8 


8 
S 


'9 
S 

s 


5^ 


8 
8 


8 

8 


il 


83 

I- 
S5 


8  8 
8  8 


S 


8 
8 


8 
8 


II 


8 
8 


8 
8 


8 


36 


8  8 
§1 


9 

04 


8 


8 
8 


hi 


8 


8 


8 


8 


8  8 


8 


8 


8 


45 


^ 


8 
9 


S 

S8 


S 


8 


I 


88 
g8 


388 

S|8 


8 


88  8 
88  I 


8 


88 
88 


8 
8 


8 


g^ 


S8S88   88888 


88^:! 
88^ 


88888    8 
8S8S8    8 


Sill 


888   8888 

^J  OD  OQ       Sc^^^r^S 


1HC4 


II 


a 


1 


88888   88388 


iH  M 


88^ 

04*4' 


88888   8 


8888 

8S|i 


I8S   888§ 

t^vH       94*nS« 


£^8 


889^88   88888 


88S!388    8 


8888 


888   «3888 


'8' 


I 


S 


9 


8 


g55j    g5Sg| 


8 

g 

o 


MSI  ^ 


i&lll  hll|  Isl^a 

^^^^^   «o;:)uo   QoQQW 


oH 


0 


So  I S  IJiSs 


5 

I 


s 


■2*0  O 


J 

jIi 


ij 


& 


«^ii& 


So 


Commissioner  of  the  state  land  office., 


15 


S0888 
ssss 


8 
8 


S$88    888 

§iSS  Si® 


8988   888 


1^ 


3S 


eo 

s 


8 


8 

8 


8 


8 
S 


8 
8 


8 


8 


88 
88 


88 


88 


00 


U 


i 


00 


U3 


eo 

8 


%^ 


888 

Si® 


I- 


988   8 


988   8 

§§i  S 


?S 


g 


888    8 


ess . 


00 


2 


SC  tfcS       o  0  « 


•3 

o 
Eh 


ANNUAL    REPOBT    OP    THE 


1 
1 

-o-o 

s 

ili 

8 
S 

111 

8 

i 

11 

3 

i 

i 
1 

1! 

-!- 

!i 

1 

M 

1 

1 

11 
1 

s 

1 

a 

I 

I 

I . 

is 

ll  • 
if 

I 


it 
1 


1 
1 

■agS 

8 

1 

111 

8 
1 

111 

8 

1 

ll 

s 

1 

s 

II 

It 

ll 

hi 

1 

i 

i 

!! 

8 

i 

h 

8 

i 

■ji 

8 
i 

1*1 

8 

1 

i 

1 
1 

i 

1 

COMMISSIONER  OF  TUE  STATE  LAND  OFFICE. 


17 


Tabls  No.  ^.Showing  by  eounttes  the  number  of  acres  of  Bwamp  land  licenaed  to 

aetttera  during  the  year  ending  June  30, 1896. 


Alpenft 

Bay 

Charleyoix 
Cheboygao. 


Clare  ... 
Delta... 
Emmet . 
Oladwin 


Total 


Counties. 


Acres. 


1,826  97 

200. 

120. 
2,097.16 

80. 

88.17 
240. 
215.09 


(bounties. 


losoo 

Menominee 

Missaukee 

Montmorency 


Oflremaw 

Ottawa 

Presqne  Isle. 
Boeoommon . 


Acres. 


280. 

80. 
160. 

80. 

119.80 
40. 
820. 
280. 


6,207.19 


Table  No.  6.—)8hotffing  by  counties  the  number  of  acres  of  swamp  land  standing 

licensed  to  settlers  on  June  30, 1896, 


Connties. 


Alpena 

Antrim. 

Arenac 

Bay 

Charleyoix.. 

Cheboygan . 

Clare 

Crawford... 

DelU 

Emmet 


Genesee.. 

Gladwin 

Grand  Traverse 

Huron 

Iosco 


Total 


Acres. 


4,961.85 
141.89 
240. 
200. 
483.10 

6,567.44 
151.48 
40. 

855.97 
240. 

40. 

870.81 
80.51 
40. 
1,229.50 


Counties. 


Kalkaska .. 
Leelanau.. 
Liyin^ton. 
Mackinac. 
Mecosta  ... 


Menominee ... 

Missaukee 

Montmorency 

Ogemaw 

Oscoda 


Ottawa 

Presque  Isle. 
Boscommon . 

Sanilac 

Wexford 


Acres. 


197.11 
160. 

80. 

80. 

40. 

197.53 
12a 
80. 
450.76 

40. 

1,254.55 

280. 

120. 

4a 


19.322. 


Tablv  No.  7,—ShoiDing  by  counties  the  number  of  a^res  of  State  tax  homestead 
lands  licensed  to  settlers  during  the  year  ending  June  30, 1896, 


Bay 

Crawford . 

Huron 

Isabella  .. 
Kalkaska 


Kent.... 
Lapeer.. 
Mecosta 
Midland 


Total. 


Counties. 


Acresi 


5,124.62 

56a 

464.70 
4,120.87 
1,173.13 

476.10 
160. 
17,346.19 
2,184.93 


Counties. 


Missaukee 

Montcalm 

Montmorency 
Presque  Isle.. 


Roscommon 

Saginaw 

Sanilac 

Tuscola , 


Acres. 


1,086.84 
3,950.13 
1,24a 
680.23 

132.75 
40. 
360. 
1,025. 


40,125.49 
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Table  No,  9,— Showing  by  eountUs  the  numbir  of  cteres  of  aU  elcuaea  of  lands^  that 
forfeited  to  the  State  for  non-paynient  of  interest  during  the  year  ending  June  30, 

1896. 


Couniies. 

Agrieultnral 
Colleceland. 

Primary 
School  land. 

TotaL 

Acres. 

Acres. 

Acres. 

Arenftc -— 

80. 
60.90 
286.01 
38.86 

80. 

Cheboygan 

80. 

148.90 

Emmet .. 

238.01 

loeoo _ 

36.86 

Kf^llrflflri 

40. 

4a 

Mason _ 

4a 

40. 
40. 
40. 

40. 

Presqne  Isle 

4a 

Schoolcraft 

40. 

Tnacola 

4a 

Wexford 

40 

40. 

Totals ^ 

160. 

582.77 

742.77 

Tablb  No.  10,— Showing  the  number  of  aeree  of  all  elaeeee  of  land  disposed  of^  the 
amounts  for  which  tM  same  were  sold,  the  amofints  paid  and  the  amounts  unpaid 
thereon  during  the  year  ending  June  30, 1896, 


Class  of  land. 


A^rionltnral  college 

Primary  school 

Patented  homesteads. 

Bait  spring 

Swamp 

Uniyersity 

Totals 


Acres. 


1,938.21 

7,877.07 

797.45 

40. 
4.296  43 

40. 


14.988  16 


Amount 
sold  for. 


$15,632  24 

81,006  28 


160  00 

5,927  90 

480  00 


$53,208  42 


Amount 
paid. 


$12,122  76 
25,968  47 


80  00 

5,128  84 

240  00 


$43,540  07 


Amount 
unpaid. 


$3  506  48 
5,089  81 


»0Q 
799  06 
240  00 


$9,688  35 
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Table  No.  11. — Showing  amount  of  matured  8wamp  land  credit  June  30^  1896. 


Lower penintula— General  credit: 
Alpena,  Montmorency  and  Presque  Isle  eonnties. 

Alpena  and  Presque  Isle  countiea 

Bay  and  Tnsoola  connties 

Gratiot  county 

Midland  county 

Newaygo,  Mecosta  and  Osceola  coontiee 

Newaygo  and  Mnskegon  connties 

Tosoola  county 


Lower  Peninsula. 


Total  in  lower  peninsula. 


Upper  penintula—Qeneral  credit : 
Deli 


»elta  county,  range  18. 
Upper  peninsula 


Total  general  credit. 


Amount. 


$0  83 
36 

13  38 
74  68 

14  63 
10  51 
81  35 

193  56 


$0  28 
1,508  02 


Amount. 


$388  76 
2,455  46 


$2,844  22 
1,596  80 


$4,442  52 


Special  credit. 


Under  grant  to  Liyingston  county,  act  No.  180,  laws  of  1883,  lower  peninsula  lands 
Under  grant  to  Ingham  county,  act  No.  231,  laws  of  1885,  lower  peninsula  lands. 
Under  grant  to  Shiawassee  ana  Clinton  counttes,  act  No.  84,  laws  of  1885,  lower 

peninsula  lands.. _ _ 

Under  grant  to  Houghton  and  Keweenaw  counties,  act  No.  239,  laws  of  1863, 

upper  peninsula  lands 


Total  special  credit. 


Acres. 


3.398.48 
1,480. 

2,607.87 


Acres. 


7,486.35 
2,165.27 


9,651.62 


If 
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REPORT 


QUARTERMASTER  GENERAL 


STATE  OF  MIOHIGAJSr 


JULY  1,  1894,  TO  JUNE  30,  1896 


BT  AUTHOEITT 


LAMBINe 
BUBEBT  BHITH  PBINTISa  oa,  BUTE  PBINTBB8  AND  B1HDBB8 


REPORT. 


Hon.  John  T.  Bioh,  Governor  and  Commanderin-Chief: 

Sib — In  obedience  to  the  provisions  of  the  general  law  requiring  a 
biennial  report  of  the  doings  of  this  department  I  have  the  honor  to 
submit  the  following: 

The  death  of  the  late  Quartermaster  General  George  M.  Devlin  was 
profoundly  regretted  by  every  citizen  of  Michigan  who  luui  the  inter- 
est of  our  National  Guard  at  heart,  and  by  no  one  more  than  yourself,  of 
whose  administration  he  was  a  distinguished  ornament.  He  had  been 
connected  with  the  department  for  many  years,  and  the  single  hearted 
earnestness  and  the  trained  ability  with  which  he  discharged  its  duties 
had  brought  it  up  to  a  high  standard  of  efficiency.  It  was  justly  regarded 
as  a  misfortune  when  his  work  was  interrupted  by  death. 

You  know  with  how  much  hesitancy  I  consented  to  take  upon  myself 
the  respcmsibilities  of  this  office.  Though  I  had  been  for  ten  or  eleven 
years  identified  in  one  capacity  or  another  with  the  National  Guard  of 
the  State,  my  experience  in  the  quartermaster's  department  was  limited 
to  a  single  year  as  Assistant  Quartermaster  General  on  the  staff  of 
Brigadier  General  William  H.  Withington. 

I  was  commissioned  July  1,  1895,  and  found  the  plans  for  the  annual 
encampment  of  that  year  so  far  advanced  and  so  complete  in  all  res- 
pects little  was  left  for  me  to  do,  except  to  carry  on  the  work  so  well 
begun  by  my  predecessor,  and  finish  it,  as  near  as  might  be,  as  he 
would  have  done  had  he  lived.  In  this  I  was  most  ably  and  efficiently 
assisted  by  Lieutenant  Colonel  S.  H.  Avery  and  Captain  Harry  C.  Devlin, 
Assistants  Quartermaster  General.  That  camp  was  a  very  successful 
one  and  in  many  respects  the  most  satisfactory  one  that  had  been  held 
up  to  that  time.  Some  complaint  was  made  as  to  the  quality  of  water 
furnished,  and  steps  were  taken  to  remedy  that  defect  before  another 
one.  The  hospital  arrangements  were  good  and  there  was  very  little 
sickness.  More  pains  were  taken  in  laying  out  the  camp,  the  streets 
were  widened  and  tents  and  buildings  set  up  with  more  regularity. 

I  very  soon  learned  that  the  brigade  was  not  equipped  as  it  ought 
to  be  in  order  to  be  prepared  for  field  service  on  short  notice.  The  mili- 
tary fund  is  barely  sufficient  to  defray  the  cost  of  the  annual  encamp- 
ment and  the  ordinary  expenses  of  replacing  worn  out  and  condemned 
clothing,  etc.    In  the  fall  of  1894  and  1895  the  riots  at  Ironwood  and 
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Ishpeming  in  the  Northern  Peninsula  occasioned  a  direct,  extraordi- 
nary expenditure  of  f 492.  70,  from  the  military  fund,  besides  an  indirect 
expenditure  of  fl,433.70  for  replacing  clothing,  camp  and  garrison 
equipage,  etc.,  worn  out*  and  destroyed  by  winds  and  storms.  For  details 
of  duty  I  invite  your  attention  to  "Exhibit  A"  in  the  appendix  of  this 
report. 

Early  in  the  present  year  I  became  so  strongly  impressed  with  the 
importance  of  improTing  the  field  equipment  of  the  brigade  that  I  sub- 
mitted for  your  consideration  a  schedule  of  requirements  for  placing  it 
upon  a  footing  for  instantaneous  field  duty.  That  schedule  was  sub-, 
stantially  as  follows,  giving  items  for  2,500  men,  with  estimated  cost: 

2,500  Blouses  |10,000  00 

2,500  Belts    3,150  00 

2,500  Caps   2,500  00 

2,500  Blanket  bags  and  attachments , 6,000  00 

2,500  Shelter  tents  and  poles 3,500  00 

45  Ovens  2,250  00 

2,500  Meat  ration  cans,  knives,  forks,  cups,  spoons 

and  plates 2,500  00 

1,000  Overcoats  8,780  00 

2,600  Rubbw  blankets 2,750  00 

Total    141,430  00 

While  there  was  an  apparent  necessity  that  these  things  should  be 
supplied,  it  was  obvious  that  it  could  not  be  done  except  at  the  cost 
of  omitting  one  encampment.  This,  in  the  judgment  of  the  Military 
Board,  it  was  not  expedient  to  do,  though  my  personal  opinion  is  that 
the  wisdom  of  such  a  course  would  become  manifest. 
,  This  deficiency  in  overcoats  and  blouses  has  been  partially  made  up 
since  that  time  by  requisition  on  the  United  States,  but  I  most  earn- 
estly submit  that  the  following  ordnance  and  quartermaster's  stores 
should  be  supplied  at  the  earliest  possible  moment: 

1,000  Springfield  rifles,  cal.  45. 

2,500  Service  cartridge  belts. 

3,000  Shelter  tents  and  poles. 

3,000  Meat  ration  cans,  knives,  forks,  tin  plates  and  tin  cups. 

3,000  Rubber  blankets. 
800  Haversa^s  and  canteens. 
46  Eield  ranges. 

I  deem  it  proper  to  say  that  experience  does  not  seem  to  justify  the 
recommendation  of  my  predecessor  in  favor  of  the  Krag-Jorgensen 
rifle.  The  Springfield  rifle  is  not  yet  superseded  and  its  use  should  be 
continued  until  further  tests  have  demonstrated  the  reliability  and 
advisability  of  a  change. 

The  arms,  accoutrements  and  clothing  now  in  use  are  in  good  ser- 
viceable condition,  natural  wear  and  tear  considered.  The  thorough 
system  of  inspection  at  the  company  stations  Inaugurated  by  the  Inspec- 
tor General  has  been  productive  of  much  good  in  requiring  better  atten- 
tion to  the  care  of  quartermaster's  and  ordnance  stores  in  the  custody  of 
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company  officers.  The  unserviceable  has  been  weeded  out  and  turned  in 
and  it  is  my  belief  that  the  condition  in  this  regard  is  very  much 
improved. 

In  resuming  my  relations  with  the  military  establishment  of  the  State 
after  a  respite  of  eight  years  I  find  attached  to  it  a  new  feature,  that 
of  the  Michigan  State  Naval  Brigade.  My  tenure  of  this  office  has  been 
so  brief  and  my  observation  of  the  actual  workings  of  these  divisions 
has  been  so  slight  that  I  do  not  feel  myself  competent  to  discuss  the 
subject.  So  far  as  I  have  been  able  to  judge,  however,  it  is  a  valuable 
auxiliary  to  the  military  forces  of  the  State.  It  takes  the  place  of 
artillery  for  all  practical  puri)oses,  and  could  be  depended  upon  for 
efficient  service  in  an  emergency. 

I  have  the  honor  to  submit  a  review  of  the  transactions  of  this 
Department  from  July  1, 1894,  to  July  30, 1896,  together  with  inventories 
of  ordnance,  ordnance  stores,  camp  equipage,  clothing,  quartermaster's 
stores  and  naval  stores  in  the  possession  of  bonded  officers  of  the 
National  Guard  and  Naval  Brigade. 

RECEIPTS  AND   DISBURSEMENTS. 

There  was  remaining  on  hand  July  1,  1894,  two  thousand  three  hundred 
forty-seven  dollars  and  twenty-five  cents  ($2,347.25),  and  there  has  been  re- 
ceived from  the  State  Treasurer  one  hundred  ninety-two  thousand  four  hun- 
dred twenty-one  dollars  and  twenty  cents  ($192,421.20),  and  from  miscellane- 
ons  sources  one  hundred  twenty-nine  dollars  and  eighty-five  cents  ($129.85). 
Making  a  total  amount  of  money  to  be  accounted  for  one  hundred  and  ninety- 
four  thousand  eight  hundred  ninety-eight  dollars  and  thirty  cents  ($194- 
898.30). 

Cash  on  hand  July  1,  1894 i $2,347  25 

Received  from  State  Treasurer 192,421  20 

Beceived  from  interest  on  military  fund  deposited  in  bank 83  35 

Received  from  condemned  stores  sold 46  50 

$194,898  30 

The  following  classifications  gives  the  expenditures  from  July  1,  1894,  to 
July  1,  1896,  as  per  original  vouchers  filed  with  the  Auditor  General  and  cer- 
tified by  the  State  Military  Board,  also  duplicate  vouchers  filed  in  this  office. 

Ordnance,  clothing,  equipage,  quartermaster  stores  and  repairs  on  same..  $8,941  08 
Expense  of  Adjutant  General's  office,  including  clerk  hire  and  traveling 

expenses 3,625  05 

Expense  of  Quartermaster  GeneraPs  office,  including  clerk  hire  and  travel- 
ing expenses  3,802  17 

Expense  of  Inspector  GteneraPs  office,  including  clerk  hire  and  traveling 

expenses 1,784  98 

Traveling  expenses  of  State  Military  Board  and  per  diem .   494  39 

Expenses  in  armory,  including  salary  of  Armorer 1,551  00 

Rent  of  40  armories :23,867  32 

Postage  stamps,  postal  cards  and  P.  O.  drawer  rent  for  military  depart- 
ments   463  00 

Printing,  b  )oks,  lithographing  and  stationery  for  use  of  military  head- 

Quarters,  including  brigade,  regiments  and  companies 1 ,455  1 1 

Inciaental  expenses  at  brigade  headquarters  allowed  by  the  rules  and  regu- 
lations, including  salary  of  the  Assistant  Adjutant  General 400  00 

Incidental  expenses  at  headquarters  Ist,  2d,  3d,  4th,  and  5th  regiments 

of  infantry 925  35 
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Incidenl^  expenses  at  headquarters  of  f or^  companies $7,949  88 

Pay  of  fbi1;j  captains  for  care  of  arms,  clothing,  etc 3,425  93 

Pa^  of  five  adjutants 501  00 

Pay  of  five  regimental  quartermasters 520  88 

Expense  of  encampment  of  1894,  including  per  diem,  subsistence,  transpor- 
tation, removal  of  buildings,  construction  of    guard  houses,   store 

houses,  stables,  kitchens,  etc 48,946  26 

Expense  of  encampment  of  1895,  including  per  diem,  subsistence,  trans- 
portation of  troops,  freight,  teams,  labor,  fuel,  forage,  etc 47,424  11 

Regimental  elections 289  87 

Freight,  express,  telephone,  telegraph  and  other  miscellaneous  expenses..  2,917  04 

Transportation  of  officers  traveling  on  military  business 840  60 

Cash  on  hand  July  1,  1896 40,278  88 

Total - "$194,898  80 

Clothing,  Camp  and  OarrUon   Equipage,  Miaoellaneous   Supplies,  Repairing  and 

Cleaning. 

Crossed  rifles,  letters  and  figures $852  00 

Repairing  tents 390  03 

WaU  tents 176  96 

Tent  poles  and  pins 81  50 

U.  S.  silk  colors  and  State  flags 872  50 

Bed  sacks  and  repairs  on  same ^ 381  69 

Garden  hose 51  50 

Tin  cups,  wash  basins,  torches,  pails,  etc 181  90 

Tools 7  00 

Bedsteads : 88  00 

Bed  springs 46  50 

Mattresses 31  50 

Pillows,  sheets,  pillow  oases  and  towels 88  55 

Mirrors 12  00 

Camp  tables 36  91 

Camp  chairs 1 218  86 

Iron  mauls 22  50* 

Matting 42  80 

Targets,  disks,  etc 54  72 

BoJksSand  I 90  00 

Lumber 165  00 

Kitchen  slop  buckets 32  00 

Clothing,  Cleaning,  and  repairing  same 3i0  00 

Total $3,625  05 

Expenses,  Adjutant  GeneraVs  Office. 

Salary  of  Assistant  Adjutant  General $3,600  00 

Incidental  expenses 35  05 

Total $3,625  05 

Expenses,  Quartermaster  QeneraVs  Office, 

Salary  of  Assistant  Quartermaster  General $3,600  00 

Incidental  expenses 202  17 

Total fg^.m  17 

Expenses  Inspector  OeneraTs  Office, 

Salary  of  Inspector  General*s  clerk  from  January  1 ,  1895 $500  00 

Traveling  expenses  of  Inspector  General's  department 1 ,284  98 

Total iwm^ 
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Ea^fmisea  of  State  Military  Board. 

Per  diem  and  expenses |4W  89 

ExpeTises  in  Armory. 

Salary  of  Armorer $1,440  00 

Extra  labor,  shipping  camp  equipage,  Q.  M.  and  ordnance  stores Ill  00 

Total $1,551  00 

*  ■      ■       ■          ^ 

Rent  of  Armories. 

Rent  of  forty  armories  for  use  of  companies _ $28,867  43 

Postage  Stamps^  Postal  Cards,  Post  Office  Drawer  Rent  and  Postage  Dtie  on  Letters 

Received, 

Adjutant  General's  office $102  00 

Quartermaster  General's  office 210  00 

Inspector  General's  office 53  00 

Post  office  drawer  rent 8  00 

Total $468  00 


Books,  Stationery,  Blanks^  Printing  and  Office  Supplies  for  Adjutant  General,  In- 
spector   General,     Qvxirtermaster    General,   Brigadier    (General    com- 
manding First  Brigade,  Headquarters  First,  Second,  Third, 
Fourth,  and  Fifth  Regiments  of  Infantry,  and  Head- 
quarters of  Forty  Companies, 

Letter  heads  and  envelopes $891  25 

Account  and  record  books 121  80 

Blanks 448  06 

Total $1,455  61 

■  -  -  -  — « 

Expenses  at  Headquarters  First  Brigade,  including  pay   of  Assistant  Adjutant 

General. 

I 

Salary  of  Assistant  Adjutant  (General .  $200  00 

Incidental  expenses 1..  200  00 

Total $400  00 

Incidental  Expenses  at  Regimental  Headquarters, 

Headquarters  first  infantry $190  40 

second     ** 200  00 

third        **      198  70 

fourth      "      186  25 

fifth         "     150  00 

Total $925  85 

Incidental  Eoopenses  at  Headquarters  of  Forty  Companies,  as  Allowed  by  Rules  and 

Regulations. 

Forty  companies $7,949  88 

Pay  of  Captains  for  care,  safe  keeping,  and  accountability  for  arms,  cloth- 
ing, etc.,  as  per  rules  and  regulations $8,425  98 
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Pay  of  Adjutants  for  acoountabilitur  for  Ordnance  and  Quartermaster's 

stores  and  keeping  records  at  regimental  headquarters $501  00 

Pay   of   Regimental  Quartermasters   for  care   and   accountability  for 

Ordnance,  Quartermaster's  stores,  clothing  and  equipage $520  88 

Ea^pense  of  Encampment  of  189^. 

Pay  and  subsistence $84,910  66 

Transpc^tation  of  troops,  cooks,  waiters,  hostlers,  laborers,  lumber,  ice, 

camp  equipage  and  Quartermaster  8  stores 8,246  24 

Use  and  transportation  of  horses 1,735  10 

Labor  of  men  and  teams,  moving  buildings,  constructing  buildings,  estab- 

lishingand  breaking  camp 2,280  95 

Medical  supplies  and  groceries  for  hospital 249  09 

Ice- 177  00 

Printing 44  59 

Lumber 166  01 

Hardware,  nails,  putty,  glass,  paints  and  oils 859  62 

Fuel 212  42 

Forage  and  straw^ 321  32 

Telegrams,  express,  soap,  candles  and  kerosene  oil 188  88 

Damages  to  crops,  fences  and  R.  R.  cars 105  43 

Total $48,946  26 

Easpense  of  Encampment  of  1893, 

Pay  and  subsistence $82,941  08 

Transportation  of  troops,  cooks,  waiters,  hostlers,  laborers,  lumber,  ice, 

ordnance  and  Quartermastex^s  stores,  and  camp  equipage 7,004  65 

Use  and  transportation  of  horses,  including  pay  of  hostlers 2,268  60 

Medical  supplies  and  groceries  for  hospital 299  70 

Ice- 287  75 

Printing 104  75 

Lumber 420  29 

Fuel 195  44 

Forageand  straw 410  11 

Hardware,  nails,  glass,  putty,  paints  and  oils 418  90 

Telegrams,  express,  soap,  candles  and  kerosene  oil 207  32 

Labor  of  men  and  teams,  constructing  buildings,  establishing  and  breaking 

camp 2,600  75 

Medical  services  attending  Private  Lent 25  00 

Rent  of  ground  and  preparing  rifle  range 299  91 

Total $47,424  11 

Transportation  of  officers  and  enlisted  men  traveling  under  orders  other 

than  encampments  and  riots $340  60 

Expense  of  Regimental  Elections, 

Second  infantry $112  70 

Third          "        150  77 

Fourth       '*        26  40 

Total $289  87 
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Misceilaneous  Expenses. 

Traveling  expenses  of  officers  other  than  department  officers  under  orders  (27  68 

Telegrams^ 84  50 

Bent  of  telephones  and  messages 74  90 

Care  of  war  museum 240  00 

Funeral  expenses  of  GenenUs  Eaton  and  Devlin 224  10 

Medical  attendance  and  medicine,  enlisted  men  under  treatment  after 

camp  1895 129  15 

Lumber,  nails,  etc.,  for  permanent  improvement  at  camp  ground 624  84 

Cooking  utensils,  table  ware  and  funeral  expenses  of  Private  Himes  killed 

at  JBhpeming. 492  70 

Army  and  navy  journal  and  register 12  00 

Express  on  Q.  M.  stores,  books,  blanks,  etc 184  52 

Cartage  on  Ordnance,  Q.  M.  stores  and  camp  equipage 61  60 

Salary  of  stenographer  and  typewriter 180  00 

Smith  Premier  Typewriter. 65  00 

Freight  on  Ordnance,  Q. 'M.  stores  and  camp  equipage 616  05 

Total t2,917  14 


Inventory  of  Ordnance,  Ordnance  stores.  Quartermasters  stores,  clothing,  camp  and 
garrison  equipage  in  the  possession  of  the  Quartermaster  CfenercU  and  bonded 
officers  on  June  SO,  1896, 


Kind  of  stores. 


Gatling  gnn,  oal.  1  inch 
carriase  .. 


Parrott 


4* 


»* 
*« 


*« 


chest. 

limber. 

cal.  3  Inoh 

carriage 

limbers 

chests 

Brass  4  poander 

•'       limber 

"      chest 

howitzer  (unmounted) 

Rammer  and  sponves. 

Oonners  haversacks 

Sets  doable  harness 

Halters 

Bridles 

Saddles 

Saddle honsingSjffeneral officers .. 
Saddle  cloths,  officers  of  infantry. 

**  '*      sUff  officers 

Thumb  stalls 

Springfield  rifles,  cal.  45 

"  *•      bayonets 

Bayonet  scabbards 

Oflkrtrldge  boxes 

Waist  belts 

Waist  belt  plates 

Knapsacks 

Canteens 

Canteen  straps 

Haversacks 

BCaversack  straprt 

Breech  block  cap  screws 

Spring  or  thumb  vises 

Tnmbler  punches 

Tumblers 


In 

sion  of  the 
Quarter- 
master 
OeneraL 


1 
1 
I 
1 
8 
8 
3 
3 


I 

7 

8 

6 

8 

26 

24 

5 

5 

15 

2 

M 

142 

121 

142 

64 

72 

196 

60 

60 

66 

52 

26 

6 

110 

26 


In 


ipoesi^a 

slonof 

bonded 

officers. 


1 
1 
1 
1 
1 
1 
1 


42 
41 

1 
87 

4 


2,102 
2,094 
2,429 
2,486 
2.548 

;s,oio 

1,829 

1,848 

1,888 

1,883 

1,880 

17 

88 

112 

40 


2 
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Inventory.-^  Continued. 


Kind  of  stpreB. 


Headless  shell  extractors. . . . 

Bridles 

Bridle  screws 

Gam  latch  springs 

Extractors 

Ejector  springs  and  spindles. 
Oombinatlon  screw  drivers .. 

Firing  pins 

Firing  pin  screws 

Spurs,  pairs 

Mainsprings 

8ear8 


Sear  screws 

Sear  springs 

Tumbler  or  hammer  screws 

Hammers 

Hide  screws 

Side  screw  washers 

Front  sight  coTers - 

Wiping  rods 

Arm  chests 

Upper  hands 

Breech  blocks 

Triggers 

Trigger  screws _ 

Taog  screws 

Guard  bows 

Guard  bow  plates 

Side  plates - 

Oun  slings 

Officers*  swords 

**       sword  scabbards 

**       sabers 

"       saber  scabbards 

Chamois  sword  and  saber  cases 

Noc-commiaaioned  officers*  swords 

*•        sword  scabbards 

Revolvers  (R.  A  W.) 

Ball  caftridgee,  Oatlinggnn 

Canister  cartridges,  Gatlmggun 

Friction  primers 

Ballcartridffee,  46cal 

Blank  cartridges,  15  cal 

Helmets,  complete 

Helmets,  complete  (unserviceable)  

Campaign  hats 

Campaign  hats  (unserviceable) 

Foragecaps 

Forage  caps  (tmserviceable) 

Overcoats 

Overcoats  (unserviceable) 

Uniform  coats 

Uniform  coats  (unserviceable) 

Uniform  coats,  musician « 

Uniform  coats,  musician  (unserviceable) 

Blouses 

Blouses  (unserviceable) 

Trousers 

Trousers  (unserviceable) 

Blankets 

Blankets  (unserviceable) 

Fifcures  for  helmets  (unserviceable) 

Crossed  rifles,  letters  and  flgnree 

Crossed  rifles,  letters  and  ngures  (unserviceable) 

Leggings,  pairs 

liCgglngs,  pairs  (unserviceable) 

Chevrons,  Sergt.  Major,  gold  lace,  pairs  (unserviceable) 

•♦  M  «•        cloth  **  ** 

•*  "    '         "      (serviceable)..".'."/.!"*".".' 

"         Quartermaster  Sergt.,  gold  lace,  pairs  (unserviceable). 

••        cloth,  "      (serviceable).... 

"         Color  Sergt..  gold  lace,  pairs  (unserviceable) 

cloth,  pairs  (serviceable) 

(unserviceable) 


In. 

sionof  tbe 
Qoartar- ; 
master 
General. 


180 
80 
10 

100 

188 

41 

« 

300 

86 

9 

10 

10 


37 
11 
10 
6 
60 
80 


4» 


ik 


l» 


00 
A4 

S8 

40 

65 

7 

7 

8 

163 

19 

19 

I 

1 

11 

1 

1 

2 

1.000 

1,000 

860 

60.001) 

28,000 

1,600 

1,485 


IQS 

380 

600 

6 

180 

7» 

1,910 

88 

187 

101 


233 
463 
249 


8,606 
610 
680 
100 
285 
4 
8 


4 

'9' 
'4' 


In 

lOf 

bonded 
officers. 


878 


47 
46 


90 
87 
87 
14 
28 
81 


428 

40 


2,149 
IM 


61 
61 
75 
U 
12 


S7,eiO 
67 


2,543 
'21904 


1,702 
14 


3,045 

'iCiis 


:^091 


8,784 
'81608 


5 

10 

5 
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Inventory. — Continued. 


Kind  of  stores. 


»« 

n 

•• 
l« 
»f 
«t 

4k 
•  t 
k» 
*C 
*t 
k» 


»» 
•« 


k< 
1« 
tk 
»« 

kk 


Oheyroiu,  Hospital  Steward,  gold  laoe,  i»ain  (nneervloeftble)... 

*'  ^  **  cloth,  pain  (Qnsenrlceabie) 

••  "  »♦        •♦      (aerrtceable) -. 

Principal  Mnsloiane,  gold  laoe,  pain  (anservioeabie). 
**  "  cloth,  pairs  (nnserrloeable)..... 

••  *•         "     (serFlceable) 

Ordnance  Sergt.,  cloth,  pairs  (anservioeabie) 

IstSergtf  gold  lace,  pairs  (unserviceable) 

**      ''^     cloth,  pairs  (nnserviceable) 

**      **         **  *•     (serviceable) .................... 

Sergt,  gold  laoci  pairs  (nnserviceable).' 

•*       *•      (serviceable) 

cloth,  pairs  (serviceable) 

**         **     (nnserviceable) 

Corp.,  gold  laoe,  pairs  (noserviceable) 

"      •'     (serviceable; 

**      cloth,  pairs  (serviceable) 

"         •*        **     (nnserviceable) 

Peace  and  war.  (serviceable) 

"       '*      **     (unserviceable) 

Trousers  stripes,  Sergt.,  pairs 

Corp.,     "      

"  "       musicians,  pairs 

Flags,  U.  8.,  silk 

^    SUte, 

garrison 

camp...... -. ......... 

hospital 

brigade  pennant 

Q.  M.  Dept 

guidons 

nalyards 

slings 

Roeters,  commissioned  officers 

Duty  books 

Enlistment  records 

C  8.  drill  regulations 

Laws,  rules  and  regulations 

Blunt*8  small  arms  firing  regulations 

Order  books 

Manuals  of  guard  duty j 

Information  and  security 

Bed  sacks 

Mattresses,  bed 

cot 

Wall  tents*  7x7  (unserviceable) 

«•  "     »x9  (torviceable).. 

9x9   (unserviceable) 

9x18  •»  

11x14  (serviceable) 

11x14  (unserviceable) 

12x18  (serviceable) 

16x88  '*  

16x88  (unserviceable).. 

Hospital  (rierviceable) 

**        flies  (serviceable) 

flies  9x9    (serviceable) 

9x12 
11x14 
12x18 

Wagon  paullns  (serviceable) 

Ambulant  e  paullns  (serviceable)  — 
Ambulances,  complete  (serviceable) 
Oamp  chairs  (serviceable). 

•'    tables 
Pails. 


kl 

kl 

kl 

kk 

14 

»« 

Ik 

<l 

«f 

k« 

kk 

•k 

tk 

Ik 
kk 
it 


kk 


Tin  cups 

Tin  wash  basins 

Spades  and  shovels. 

Pickaxes 

Rakes,  iron 


Brooms.. 
Lanterns 


In. 

don  of  the 
Quarter- 
master 
General. 


8 


6 
6 


2 
54 

7 


267 


62 


80 
48 


1 
1 
1 
2 
1 
1 
1 
4 
7 


4 

6 
2 
8 
96 
1 

66 

198 

8 

1,872 


72 


400 

148 

117 

6 

1 

8 

40 

6 

2 

2 

71 

61 

6 

8 

2 

2 

2 


85 

67 

219 

128 

6 

1 

90 
19 
89 
10 


In 

Ton  of 
bonded 
officers. 


47 


6 
806 


11 

887 


881 


400 

188 

6 

6 


6 

io 


48 

60 
198 
168 

84 

6 

479 

76 


12 


REPORT  OF  THB  QUARTBBMASTBR  GBNERAL. 


InvetUary.-^Caneluded. 


Kind  of  stores. 


In. 
sion  of  the 
Quarter- 
master 
GeneraL 


Iron  mania 

Braces,  hand 

Brace  bits 

Brace  screw  drlrers 

Cold  chisels 

Hammers 

Plj-ers 

Saws,  hand 

Squares,  steel 

Bench  vises 

Oil  cans,  bench 

"      •*    IgaL 

'•       *•    SgaL 

Torches,  gasoline 

Wagon  sprinkler 

Wawrtrooghs 

Stone  boats 

Stables 

Guard  honses 

Market  balldlngs 

store  booses 

Kitchens 

Sinks 

Flagstaffli 

Garden  hose,  feet 

Hose  bibbs 

Hose  nondes 

Got  beds 

Utters 

Sorgloal  Instraments 

Tsnt  floors 

Mess  tables 

Water  barrels 

Slop  buckets 

Bedsteads 

Bed  bottoms,  woyen  wire 

Wooden  bunks 

Iron  stoTS 

Scoring  disks 

Gasoline  stoves 

Baskets 

Tin  slop  pcJls 

Cuspidors 

Candlesticks ^., 

Lamps 

Bed  pans 

Matting,  yards 


In 

mof 
bonded 
officers. 


67 
1 

4 

1 

1 

1 

1 

4 

t 

ft 

1 

(I 

A 

8S 

1 

2 

t 

* 

1 

ft 

1 

1ft 

BO 

92 

t 

880 

a 

to 

4ft 

11 

27 

710 

180 

60 

40 

84 

18 

86 

1 

8 

18 

18 

8 

100 

90 

8 

67* 
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Receipts  and  Dubursements  on  Account  of  the  Michigan  Naval  Brigade,  from  Jan- 
uary 1, 1896  to  June  SO^  1896. 


Date. 

From  whom  received. 

For  what  disbursed. 

Receipts. 

Disburse- 
ments. 

1896 
Sept.  28 

State  Treasurer    ... 

|2,80S06 

Deo.  8 

Pay  roll  1st  Battalion  hdors 

8187  81 

t» 

•*     "    Ist  Division -. 

468  68 

»i 

**     **   8d        " 

839  89 

M 

**     "   8d         ** 

688  68 

•* 

Mich.  Central  R.  R.  Co.  trans- 
portation   

Island  Transportation  Oo.  trans- 1 
portatlon 

Frelffht  on  boats,  8d  Division 

167  96 
34  60 

188  00 

M 

mm^mmm .... ...... 

1896 
March  28 

i« 

Lithoorri^ph  commissions 

11  60 

»» 

Printing  blanks.....^ 

17  84 

•t 

*'        books  and  blanks 

80  80 

April  18 

Freight  on  boats  and  equip- 
ments, 1st  and  8d  Division 

Balance  on  hand...... 

148  28 
776  09 

f2,80tB06 

88,808  06 

The  following  naval  stores  have  been  received  from  the  IT.  S.  Navy 
Department  as  a  loan  to  the  State  of  Michigan,  for  the  nse  and  benefit  of 
the  Naval  Militia.  The  exact  dates  of  receiving  a  large  portion  of  these 
stores  cannot  be  given^  because  of  the  stores  being  shipped  direct  to  com- 
manders of  Divisions  and  the  shipping  bills  and  voachers  receipted  and 
returned  to  Navy  Department  direct. 


From 
July  1, 1894 

to 
June  80, 1896. 


•a 
a 

«8 


9 


''I 

•  0 


I      2 


1 

§1 

5^ 


i 


a 

o 

a 


I 

I 


s 


S 


0) 


a 


I 

a 

I 


1 

70 

70 

70 

1 

1 

10 


u 


REPORT  OF  THE  QUARTERMASTER  GENERAL. 


Naval  Stores  Loaned  by  U.  S,— Continued. 


From 

Jaoaary  1, 1894 

to 

Jane  30,1896. 

• 

• 

•i 

I 

% 

it 

)i 

i! 

1 

Il9 

OD 

2 

9 

1 

t2 

^ 

i 

0 

t 

t 

1 

£ 

£ 

o 

o 

o 

m 

33 

2 

1 

2 

5 

6 

1 

. 

* 

i« 

a 

•«« 

«A 

« 

u 

M 

•o 

C 

«8 

« 

« 

00 

1 

o 

3 

J« 

«A 

9 

8 

n 

Cm 

5 

6 

« 

1 

■ 

• 

A 

^ 

o 

• 

A 

•o 

o 

u 

a 

1 

• 

e 

s 

S 

o 

1 

1 
t 

QQ 

"5 

14 

19 

8 

From 
January  1. 1894 

to 
Jane  30, 1896. 


Naval  Stores  ILoaned  by  U,  S.  — Continued. 


i 
I 

QQ 


M 
o 

Si 


8 


3 


i 

d 

•o 

& 

•9 

9 

0 

P 

e 


66 


M 

8 

s 


14 


o 


IS 


o 

OB 


a 


^ 


S 
s 


Naval  Stores  Loaned  by  U,  S. — Continued, 


From 
Janaary  1, 1894 

to 
June  30, 1896. 


1 
• 

1 

>; 

73 

• 

M 

•a 

u 

g 

2 

z 

s 

A 

d 

aS 

O 

12 

6 

I 

e 

o 

fa 


>4 


3    I      3 


3 


% 

1 
1 

i 

1 

1 

e 

£ 

^ 

3 

3 

i 


8 


1 

a 

I 

1 

1 

e 

0 
1 

3 

18 

3S 
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Naval  Stores  Loaned  by  U.  S, — Continued, 


From 
Janaary  1,  ISM 

to 
June  80, 1896. 


a 


2 


I 

B 

< 


CI 

I 

3 


d 
5 

3 

o 


8 

§ 

3 
o 


■ 

(4 

• 

ii 

•2 

"i 

a 

n 

• 

•a 

1 

-a 

e 

o 

it 

■*» 

^ 

^ 

ji 

I 

a 

<** 

6 

4 

2 

2 

2 

I 


t 

.o 

I 


iVavai  Stores  Loaned  to    the   Michigan   State   Natxil  Brigade  from  Stores  Loaned 

from  the  U,  S,  Navy  Department. 


<!>. 

a 

«8 

? 

s 

•2 

a 

»« 

To  whom  loaned. 

«8 

3 

•if 

fid 
1 

o 

1st  DlT.  M.  S.  N.  B. 

1 

2^       **             M    U      »•     t» 

1 

s 

3 

i 


d 
o 

a 


70 


I 
t 

<8 


I 

o 


70 


70 


S9 

s 

c 

3 
>i 

a 
a 

0 

Q 


:3 

a 
a 

0 

Q 


10 


as 
ii 


40 
50 


t 

1 

"2 

4 

1 

• 
«4 

i 

1 

I 

1 

S 

'S 

^ 

a 

P 

P 

O 

5 

o 

40 

60 

60 

60 

a 

** 

0 


1 
L 


i 

s 


Naval  Stores  Loaned  to  M.  S,  N,  B,— Continued, 


To  whom  loaned 


IstDiv  M.S.N.B. 
2d    **       "  *'  *•  " 


e 


p 


S 
8 


3 
2 


to 

e 

1 

n 


1 

1 

• 

CO 

00 

3 

*< 

i 

• 
•• 

o 

• 

M 

M 

« 

«( 

a 

t 

n 

m 

3 
2 


i 


3 
2 


8 
8 

•2 
I 


s 


e 

9 
00 


14 


10 


i 


o 

a 


a 
d 


I 

o 

3 

00 


a 


•E 

eg 
2 


8 


9 

0 
0$ 
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REPORT  OF  THE  QUARTBRMASTBR  GENERAL. 


Naval  Stores  Loaned  to  M.  8.  N,  B. — Continued, 


To  whom  loaned. 


e 


l8t  Dlv.  M.  8.  N.  B. 
8d     »'     "    


e 

O 


88 


8 

I 


18 
6 


i 


I 


(2 


8 


2 
4 


a 


8 

8 


8 


12 
4 


.9 


i5 

5 

a 

0 

O 


8 


% 


£ 


8 


4 


8 


£ 


8 


8 


8 


s 

o 


8 


iVavo^  Stores  Loaned  to  M,  S,  N.  B, — Contintted. 


To  whom  loaned. 


i 


9 

« 

c 

•S 

s 

A 

p 

« 

i. 

•J 

%» 

4 

«8 

O 

H 

0Q 

1st  DlT.  M.  8.  N.  B. 
Sd     "       **  * 


3 


18 


86 


M 

a 


6 

a 

Mi* 


s 

i 

p 


I 

0 
O 

s 


e 

► 
o 
o 


p 


Pi 


I 


•2 

4 

'3 

U3 


<£ 

g 

« 
u 

fl 

«< 


•3 

a 


45 

a 

A 
4 

O 


2 

8 

2 

2 

2 

4 

2 

.-• 

••-. 

...... 

8 

2 



2 





2 

8 

2 
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Naval  Stores  issued  to  the  State  of  Michigan  for  the  ttae  of  the   Uniformed  Naval 

Militia  under  Act  of  Congress. 


From  whom 
received. 


Date. 


u. 

8.  Nay.  Dept.. 

U              1*              *» 

*« 

•« 

l» 

k» 

k4 

»• 

«• 

*l 

t* 

k4 

»• 

<( 

TotaL.. 


18M 

1896 

March  1, 1896 

AprU  11. 1896 

May  16, 1896 


i 

s 


"3 
& 


60 


U 


64 


e 

o 

I 

(2 


60 


14 


64 


Of 

I 


60 


14 


64 


i 

I 


11 


11 


o 
I 

(2 


8,000 


2,000 


4,000 


I 

•o 


'3 

JO 


10,000 


10,000 


CO 

a 
a 

eo 


80 


ao 


i 
I 


10 


10 


44 


44 


I 

s 


s 

01 

s 
a 

o 


Naval  Stores  Issued  by  U.  S.-^Continued, 


From  whom 
recelTcd. 

Date. 

1 

s 

I 

d 

• 

a 

-3 

1 

1 

1 
1 

OQ 

1 

1 

• 

1 

M 

I 

1 

M 
O 

1 
1 

t 

1 

1 
1 

g 

1 

U.  8.  Nav.  Dept. 

18R4 

1896 

March  1, 1896 

April  U,  1896 

May  15, 1896 

...... 

•«««•■ 

88 

V  w  « 

«*    U              t(              *1 

106 
100 

106 
100 

■'206" 

206 

84 

*»  Ik          1*         »l 

""*44* 

...... 

70 

2 

•  "  "  • 

•ft    »*               M               »» 

12 

3 

24 

Total 

44 

2 

70 

2 

12 

208 

206 

206 

206 

206 

3 
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REPORT  OF  THE  QUARTERMASTER  GENERAL. 


Naval  Stores  Issued  to  Michigan  State  Naval  Brigade  JiUy  1,  1894  to  June  SO,  JS9^. 


To  whom  issned. 


When 
Issaed. 


1st  Diy.  M.  8.  N.  B.. 


2d  Diy.  M.  S.  N.  B.. 


8dDiy.  M.  aN.  B.... 


] 


1894) 
1885  V 
16:« 


S 

s 


u 

t 


1894 
•^1805)- 
tlSINl) 

i  1804) 
\  1805  V 
(18961 


60 


14 


•3 

> 


50 


14 


H 

■c 

D 


50 


i 


IB 
9 


1,000 


■c 

t 

S 


In 

8 

a 


8,000    6,0CO    1,000 


1,<^00 


2b 

« 

00 


Sa 


60 


10 


20 


10 


...  I... 


« 

s 

0 


S 


80 


14 


S 

d 

0 

o 

a 


0 


8 

i 
s 

0 
O 

s 

0 
fa 


s 
s 

& 

a 
« 

1 

n 


•S 

o 
O 


S 

e 


Naval  Stores  Issued  to  M.  S.  N,  B. — Continued. 


m 

To  whom  issued. 

• 

When 
issued. 

1 

70 

1 

65 

70 

I 

70 
66 

70 

• 

1 

1 
i 

TO 
65 
70 

B 

12 
11 
12 

1 

■ 

a 

2 

u 

1 

• 

1 

! 

• 

1 

a 
e 

Dummy  projectile. 

Single  sticks. 

1                                                          1 
OunsUngs.                                      i 

1 

1st  Dty  M.  S.  N.  fi. 

(1804) 
Sl«»h 

11894) 

•^  1895V 

(1894) 

•^  1896V 

1896) 

M  Diy.  M.S.  N.  B.... 
8d  Diy  M.  S  N.  B. 

7 

1 

1 

U 

70 

! 

1 

1 

All  of  which  is  most  reBpectfnlly  subpiitted. 

Your  obedient  servant, 

J.  H.  KIDD, 
Brigadier  Oeneral  a^id  Qtuiftermaster  Oeneral 
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EXHIBIT  A. 

September  5,  1895. 
J.  H.  Kiddy  Quartermaster  General,  Ionia,  Mich,: 

Sir — On  Saturday,  August  28,  at  5:30  o'clock  p.  m.,  I  was  notified  by 
tbe  Assistant  Adjutant  General  that  the  Gommander-in-Ghief  had  ordered 
four  companies  of  the  Fifth  Infantry  to  proceed  to  Ishpeming,  under  requi- 
sition of  the  Sheriff  of  Marquette  Gounty.  I  immediately  telephoned  the 
agent  of  the  M.  G.  R.  R.^  to  hold  the  6:15  train  going  north  until  I  could 
put  on  board  the  train  camp  equipage  and  ammunition;  this  was  readily 
granted  by  the  Division  Superintendent.  I  got  away  from  here  at  6:30  with 
eighty-seven  (87)  9x9  tents.,  poles  and  pins,  one  hundred  blankets,  five  hun- 
dred bed-sacks,  and  five  thousand  ball  cartridges,  leaving  orders  with  the 
Armorer  to  forward  on  first  train  thirteen  9x9,  twenty-five  9x12  tents, 
twenty-five  9x12  fiies,  five  thousand  ball  cartridges  and  all  of  the  dark  blue 
overcoats  in  the  Armory.  On  arrival  at  Bay  Gity  I  was  compelled  to  tranship 
the  stores.  Before  leaving  Bay  Gity  I  was  notified  that  Go.  H,  Fifth  Infantry, 
would  be  in  readiness  and  to  provide  transportation  for  that  company.  On 
arrival  at  Gheboygan,  W.  S.  McArthur,  Gaptain  commanding  Go.  H.,  Third 
Infantry,  reported  with  three  officers  and  fifty-two  enlisted  men.  On  arrival 
at  Mackinaw  Gity  I  was  again  compelled  to  tranship  the  Ordnance  and 
Quartermaster's  stores  to  a  D.  S.  S.  &  A.  baggage  car,  which  had  been  pro- 
vided at  the  request  of  the  Governor;  however  I  had  telegraphed  from  Bay 
Gity  to  Gen.  Manager  W.  F.  Fitch,  of  the  D.  S.  S.  &  A.  R.  R.  Go.,  to  pro- 
vide extra  baggage  car  and  coach  for  use  of  military  en  route  to  Ishpeming. 
I  found  them  both  placed  alongside  the  M.  G.  R.  R.  track  and  very  convenient 
for  transfer,  and  with  the  assistance  of  Gapt.  McArthur  the  transfer  wa& 
quickly  made,  causing  no  delay,  the  transfer  being  made  inside  of  twenty 
minutes.  Arrived  at  Marquette  at  3:45  p.  m.,  where  I  opened  communica- 
tion with  Gol.  F.  B.  Lyon,  at  Ishpeming,  who  requested  me  to  lay  in  Mar- 
quette until  about  2:30  a.  m.  of  the  29th,  and  arrange  to  arrive  at  Ishpeming 
at  4  o'clock  a.  m.  of  the  9th.  I  arrived  at  Ishpeming  at  3:57  a.  m.  of  the  9th 
with  Gompanies  H,  Third  Infantry  and  G,  Fifth  Infantry,  and  the  stores, 
immediately  unloaded  and  went  into  camp  on  ground  selected  by  Gol.  Lyon; 
at  6:45  the  tents  were  erected  and  the  men  given  a  lunch,  from  cooked  meata 
furnished  by  Gol.  Lyon.  During  the  day  the  camp  was  put  in  good  condition 
by  Gapt.  McArthur's  men,  kitchens  and  mess  tents  erected,  a  pipe  line  run 
from  the  Lake  Superior  Mining  Gompany's  pumping  house  and  at  10  a.  m. 
was  receiving  water  through  it.  The  camp  is  situated  on  Superior  Bluff, 
overlooking  the  city  of  Ishpeming,  the  shaft  houses  of  the  Lake  Superior, 
Lake  Angeline  and  Saulsbury  Mining  Gompanies,  any  of  which  can  be 
reached  from  the  camp  in  seventeen  minutes. 

Having  fully  established  the  camp  and  completed  arrangements  for  provi- 
sioning the  camp,  at  noon  of  September  4th,  I  took  the  12:35  p.  m.  train,  arriv- 
ing home  at  9:05  this  a.  m.  I  have  the  honor  to  report  that  100  9x9,  25  9x12, 
aud  1  16x32  tents,  25  9x12  tent  files,  100  woolen  blankets,  500  bed  sacks,  130 
ridge  poles,  260  upright  poles,  one  saddle  and  bridle  were  turned  over  to  Gol. 
Lyon  for  use  in  Gamp  Ishpeming  to  be  returned  to  this  Department  at  the 
close  of  said  camp.  I  further  report  the  camp  to  be  situated  in  a  healthful 
place  and  very  satisfactory  to  Gol.  Lyon  and  Surgeons  McLeod  and  Bailey. 

I  am  very  respectfully  yours,  etc., 

S.  H  AVERY, 
Lt,   Col.  and  Asst.  Q.  M.  Gen. 
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Clothing,  Etc, — Continued. 
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• 

1 

d 

t 

I 

On  hand  from  last  report 

June  80. 1894.... 

July  18,1894 

July  16,1894 

July  16, 1894 

July  20, 1894 

July  12, 1896 

July  24, 1896. 

Aag.6,1896. 

Sept.  24, 1896 

Jnly  1,  1894  to) 

June  90, 1896  .  f 
July  1,  1894  to  1 

June  80, 1896.. 

"*2(X) 
1,361 

"ioo 

901 
1,001 

United  {States 

United  States 

United  States 

2,000 
l.OOU 

9,610 

United  States 

United  States 

1,800 

United  States 

United  StatfS 

United  States 

Bonded  officers  M.  N.  G 

Taken  op • 

16,622 

Totalio  be  accounted  for •. 

1,661 

12,510 

18,822 

Isflned  to  honded  offlR«r*^  ,.  - -, -  - 

Condemned  by  Insnector  seneral -- - 

liost  or  destroyed  in  hands  of  bonded 

Lost  or  destroyed,  camp  1894 

Lost  or  destroyed,  camp  1805 

Lost  or  destroyed,  riot  camp  at  Ishpe] 

officers 

[nrng,"Sept.i  1896"'. 

6 

100 

... 
90 

2 

67 

11 

A 

56 

9 
12 
41 

1,200 

1,400 

608 

8,208 

9,807 

1,480 
1,116 
1,206 

Total  issued,  condemned,  etc 

73 
1.478 

62 

8,761 

On  hand.  etc. 

14,671 

o 
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BBPORT  OF  THE  QUARTERMASTER  GENERAL. 


Ordtuincet  ordnance   stores,  clothing   and  quartermcuter  stores  in  posiesskm  of 

bonded  officers  June  SO,  1896. 


m 

ail 

< 

First  Infantry. 

ArtiolcB. 

• 

1 

d 

3 

Company. 

A 

B 

C 

49 
50 
48 
49 
50 
50 

50 
50 
50 
50 
48 
48 

D. 

E 

49 
62 
68 
49 
50 
08 

08 
47 
60 
60 
60 
60 

F 

G 

52 

47 
49 
65 
40 
49 

49 
45 

40 
4i 
60 
50 

..... 

"12 
..... 

"""4 

0 

H 

00 
00 
00 
00 
00 
00 

00 

""50 
50 
60 
50 

•  www* 

•  w*  >  w> 

WW  WW 

*  w  w* 

• 

3 

SnuM  arwut  appendcvef,  ocooufre- 
mmiU,etc.: 
Bpriocfield  riflM.  oal.  45 

60 
50 
05 
60 
08 
08 

05 
04 
41 
18 

42 
41 

...... 

...... 

50 
60 
50 
60 
50 
60 

50 
48 
50 
50 
40 
48 

1 
t 
...... 

58 
68 
70 
62 

79 
78 

78 
66 
50 
47 
50 
48 

49 
50 
52 
49 
68 
50 

51 
46 

61 
50 
60 
50 

2 

1 

"  2 

www  m 

20 

..... 
2 

417 

••     BayooetB 

Bayon«t  ■eabbards 

Gun  ■lings -_............ 

Gutridce  boxair.ir."rir.',.-I"III 
Walit  belts 

.... 
1 

.... 
1 

22" 
22 

417 
418 

414 
4U 
4S7 

Wtlft  belt  platM 

KnapMoks 

OuitBaoa 

OantssQ  stnps .-... 

490 
364 
882 

171 

HATsnaioln  .... 

.— . 

.... 

MM** 

889 

HATSTMok  Straps 

B*  Bi  ospsoisws..... .............. 

8» 

8 

Sptliicor  thnmbyises 

""50 
14 

20 

1 
...... 

27 
17 

"12 

2 

7 
10 

"lO 

WW  WW 

...... 

"ii 

• 

4 

4 

Tnmblffr  prniohss 

^ 

Bifht  eoVsrt _. 

T7 

Hssdless  shell  eztrMtors 

Brldlss 

Bridle  sorews 

Gam  latoh  springs 

Bxtraotors 

Eleetors 

ISieatoT  springs  and  spindles 

Combination  sorswdriTSfs 

Firing  pins 

*■•• 

4 

1 

4 
0 
...... 

1 
2 

20 

2 
2 
2 
2 
...... 

10 
...... 

2 

..  -^ 

2 

01 

8 
t 
2 
4 

50 

Firing  pin  Mreirs... 

Main  springs ^ 

Bsars.. 

Searspriings I VS. 

Sear  sonws ...................... 

u 

8 

5 

S 
17 

Wiping  rods 

Am  obests 

Field  ouns,  equipmentM.  etc. : 
Parrott  gon  and  oarriage. 

9 

**  w* 

32 

••■ 

.... 

•"•• 

2 

Parrott  gon«  limber  and  ohest 

• 

Ammunition: 

Ball  cartridges,  oal.  45 

Blank  oartndges,  oal.  45 

Stoorda  and  tabrett  etc. : 
Offiows  swords 

4 

4 

"2 

8 
8 
2 

2 

7 
7 

•  m^» 

2,240 
400 

2 

3 

1,200 

2 

8 

■"'2 

150 

2 
2 

1,900 

-«  w  w  w 

2 
2 

a  w  «  «  . 

"iso 

8 

2 

..... 

2,000 

1 
3 

■"'i 

2.000 

2 
2 

..... 

1,000 

3 

2 

10.500 
560 

28 

Boabbarde 

Offioere  sabres. 

Boabbarde 

» 

3^ 

I 

Chamois  sword  and  sabre  oases... 

i 

14 

N.  C.  O.  swords 

2 

N.  C.  O.  Boabbaids 

5 
6 
1 
4 

1 
6 

t 

Honeegvipmente: 
Baddies 

•  -  -  ««. 

U 

Bridles 

Hooslnge.  Qea,  oflioer . 

.— ... 

...... 1 ..... 

IS 

1 

Baddle  clothe,  Gon.  staff  officere.. 
Saddle  cloths,  offioere  of  infantry. 
BpDfs.  pairs  ,    .     a...  . 

"7* 
0 

1 
1 
2 

4 

^mBmm 

•  WW  * • • 

•  WW 

• 

www* 
*  w  w  • 

«  •  «  *fl»  w 

w ••WW* 

. .... 

'""II. 

4 

8 

U 

Oolara  and  ttandarda: 
U,  B.  flags,  silk 

1 

Btatefla«s,aiJk. 

1 

Flag  ataffa,  jointed 

8 

Gaidons .. 

4 

MICHIGAN    NATIONAL    GUARD. 
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Ordnanee^  ordnanee  stores,  clothing,  etc-^Oontinued. 


• 

•1 

< 

1 

I 

2 
8 

1 

First  Infantry. 

ArUoles. 

1 

8 

1 
6 

1 

3 

80 
81 
80 
80 
4 
88 
80 

86 
80 

Company. 

« 

A 

B 

C 

D 

B 

F 

G 

H 

'"eo 

60 
40 

• 

1 

Cioihing: 
Helmetip.  comDlete -- .-.--. 

"60 
60 
48 

"55 
64 
48 

88 

(^amiMiiffii  hats . 

78 

67 
67 
44 

ri6 

68 
40 

64 

60 
88 

60 

71 

4U 

1 

605 

Fonure  0AD8   .  .    -- 

584 

Great  ooais --.— - 

854 

TTnif orm  CAAt"  .              ^   -  ^ .     -      . 

6 

Uniform  ooats.  zntLBlclans....... 

88 

Blouses -.,.. 

8 

1 
88 

8 

7 
4 

78 

78 
60 
78 
78 

70 

74 
94 
98 
46 

67 

86 
88 
19 
60 

98 

76 
71 
98 
46 

68 

75 

66 

101 

68 

66 

71 
68 
69 
66 

57 

50 
58 
88 
61 

60 

60 
58 
60 
6U 

588 

Troasers 

618 

Blankets 

601 

Crossed  rifles,  letters  and  flsares 

686 

Lessrlns.  nairs. ...... .......--.  •.. 

1 

6 

81 

487 

Letters... 

B*i8:ares..^ 

Bogles  for  caps 

Cloth  cheyroDs,  segt.  major,  prs. 
Cloth  chevrons,  Q.  Af .  sergt.,  prs. 
Cloth  chevronp.  color  serst..  nrs. 

1 

.... 
1 

8 
8 
8 

.... 

...... 

1 
8 



8 
8 

Cloth  cheTrons,  H.  S.,  prs 

Cloth  chevrons,  P.  M.,  prs. 

.... 

...... 

1 
8 

Cloth  chevrons,  flrst  sergt ,  prs.. 
Cloth  chevrons,  sergeant,  prs... 
Cloth  chevrons,  corporal,  prs.... 

Chevrons,  gold    laoe,   sergeant 
majjr.  prs..... - 

1 

9 

16 

1 
6 

8 

8 
4 

8 

1 

6 

8 

8 

8 
8 

1 
5 
7 

1 

4 
8 

1 
7 

14 

10 

— 

1 
8 

1 



48 

88 

1 

Chevrons,  gold  laoe»  Q.  M.  sergt., 
prs... - 

— 

8 

Chevrons,  gold  lace,  color  sergt., 
prs. 

1 

Chevrons,  gold    laoe,  hospital 
steward,  nrs.... ..... 

8 

1 

8 

Chevrons,  gold  lace,  principal 
mtLsician,  prs. 

a  a  a  « 

1 

8 

Chevrons,  gold  laoe,  war  ser- 
vice, prs - .- 

Chevrons,  gold  lace,  state  ser- 
vice, prs. - 

80 
5 

7 

SO 

10 

80 

8 

6 

1 
1 
6 
1 

10 
1 

40 

Trousers  strioes.  corooral.  ors... 

— 

4 

— 

5 
8 
8 

11 

8 

5 
8 

5 

7 

6 

8 

8 
14 

68 
75 

Trousers  strioes.  mosiclans.  nrs. 

6 

Booki: 

Laws,  mles  and  regulations 

Duty  books...... ... 

15 

15 

1 

6 
1 
1 
5 

1 
10 

1 

5 

8 
8 
5 

1 

10 

L 

8 

1 
8 
1 
1 
30 
1 

5 
1 
1 
6 

8 
1 

1 
2 

1 
1 
1 
1 

58 

9 

Enlistment  records .... 

10 

U.  8.  drill  resulations. 

6 

— 

8 

86 

5 

Manuals  of  suard  duty 

5 

11 

1 

18 

1 

17 

1 

111 

Security  ana  information....... 

4 

18 
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REPORT  OF  THE  QUARTERMASTER  GENERAL. 


Ordnanee,  ordnance  <tor«8,  clothing,  ete, — Continued. 


Second  Infantry. 

ArtioleB. 

• 

3 

3 

0 

< 

Company. 

A 

C 

68 
57 
88 
55 

81 
81 

77 
49 
46 
46 
48 
48 

D 

E 

F 

G 

H 

• 

1 

mante,  etc.: 
SprinKfleld  rifle,  cal.  4b 

60 
.  50 
60 
50 
60 
48 

49 
48 
60 
60 

47 
47 

60 
48 
56 

63 
61 
64 

66 
60 
85 
85 
41 
41 

68 
60 
51 
60 
51 
60 

50 
80 
60 
60 
50 
60 

8 
1 
...... 

60 
86 

8 
8 
8 

4 

60 
60 
68 
71 
70 
80 

90 
66 
66 
65 
66 
51 

...... 

■"46" 
15 

m  «-w  aw* 

60 
58 
51 
60 
68 
50 

60 
60 
46 
46 
60 
60 

2 
1 
1 
4 
44 
8 

8 
8 
8 

16 
1 
5 

8 
17 
8 
1 
6 

1 
8 
8 
10 
8 

800 

WW  WW 

8 

8 

w  w  •  w 

49 
60 
66 
60 
68 
00 

00 
47 
46 
46 
45 
45 

60 
60 
80 
60 
80 
80 

80 
41 
51 
47 
48 
41 

414 

SpriDgfleld  rifle  bayonets 

408 

Bayonet  scabbards 

2 

505 

Oan  slings 

489 

Cartridge  iv^zeii 

8 
8 

8 

"is 

18 

510 

Waist  lieits.'-'..,.. .1.11. ...IIIIII 

668 

Waist  belt  plates 

542 

Knapsacks 

871 

Canteens 

8 
8 
8 
8 

881 

Canteen  straps 

3n 

Haversacks 

Haversack  straps 

B.  B  cap  screws 

880 
375 

4 

Spring  or  thamb  vlus 

1 

1 

8 

44 

18 

"■  3 

"■'48' 

80 

I 
3 

'4V 

19 

8 
5 
8 

"io 

1 

Tumblers 

23 

Tnmbler  panohes 

Sight  covers - 



13 
S71 

Headless  shell  extractor! 

Bridles 

5 
5 
5 

9 
5 

108 
9 

Bridlescrews 

9 

Cam  latch  springs 

35 

Extractors 

Electors 

»MW« 

— 

.-.-.. 

85 

1 

Buector  springs  and  spindles.... 

3 

3 

•    W  »  WW  • 

5 

"■'2i 

8 
9 
5 

"■"io" 

10 

Combination  screw  drivers 

4 

80 
5 
6 
5 

5 

■"'6 
5 

s' 

18 

Firing  pins 

68 

Firing  pin  Norews 

15 

Main  springs 

1 

16 

Sears 

16 

Sear  springs 

« 

Sear  screws - 

8 
...... 

...... 

3 

1,000 

1,0C0 

8 
8 

'"  8 
1 

1 

•   WW 
w  »*  > 

■  WW 

4 

Tarn ' >ler  and  hammer  screws. . . 
Wlpinff  rods 

"is" 

...... 

"81* 

7 
86 

Arm  nh^t4 

5 

Field i/wntt  tquipmMUB,  etc: 

Parrott  gon  and  oarriavs. 

Parrott  gon  limber  and  chest..... 

Ammunition : 
Bsll  cartridges,  cal.  45 

_ 

1 

1 

1,600 

8 
8 

2,000 
196 

8 
8 

""'a' 

•  W  M  w  w  . 

1.00^ 
600 

8 

8 

1.500 

8 
8 

WW  WW 

w»  ■  * 
www* 
>  w  w  > 

t.000 
5C0 

8 
8 

100 

8 

8 

""'2 

1 
1 

8,500 

Blank  cartridges,  oal.  45 

9vford  and  scibree,  etc, : 

Offloers*  swords 

Scabbards       

5 
5 
5 

1 
1 
1 

6 
6 

■  ft 

1 
1 
2 

2,295 

24 

29 

Officers*  sabres 

Scabbards 

ChaiDOii  sword  and  sabre  oasee. .. 

N.  C.  O.  swords - 

N.  C.  O.  seabbards 

5 

5 

18 

2 

2 

Hone  Equijfmente: 
Ssddles 

6 

Bridles. 

6 

Hooslngs,  Gen.  offioerff 

Saddle  cloths.  Qen.  staff  officers.. 
Saddle  cloths,  officers  of  Infty... 
Spurs,  pairs 

Oolort  and  ttandarde: 
n.B.flsgs.silk  

• « • ^^« 

w  w  w  w 

WW  www 

8 

I 

State  flase,  sUk 

Flsff  Mtaffe.  jointed 

Guidons 

1 
2 

»W^   W.   M  w 

MICHIGAN    NATIONAL    GUARD. 
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OrdnanoBt  ordnance  storet^  clothing,  etc^Oontinued, 


deoond  Infantry. 

Articles. 

Quarter- 
master. 

t 

* 

0 
5 

Company. 

A 

B 

C 

D 

E 

F 

6 

H 

• 

1 

CMMno: 
Helmetfl,  oomplete 

7 
8 
5 
4 

4 

...... 

6 
.... 

"to 

60 
42 

"85 
78 
40 

7 

n^mpiiigf^  hfltff 

10 
17 
20 

65 
71 
42 

84 
84 
40 

72 
70 
87 

67 
85 
45 

80 
80 
40 

60 
68 
48 

505 

VoaijgB  oape.^... 

622 

Great  eoets. .... 

368 

Uniform  coats....... 

4 

Uniform  coats,  musicians* 

Blooses 

"io' 

10 
16 

"20 

"81 

6B 
64 
08 
60 

'02 
88 
20 

111 
77 

"77" 
77 
84 
71 

58 

"67" 
76 
61 
00 
58 

"w 

08 

56 

101 

66 

■  ^  M  w  w  ■ 

"66" 
60 
44 
60 
60 

"71 
80 
57 

187 
60 

"80" 
96 
60 
64 
67 

"wi 

Trousers 

671 

Blankets . 

Grossed  rifles*  letters  and  flgores. 
T.i4ffafnSi  pairs. ^...^^..^.^..  ^    .. 

470 
727 
508 

Letters 

Ficores  

Bodes,  for  vmxm  .    . 

""20 

Gloih  chevrons,  rarirt.  maj,,  prs.. 
Cloth  chf^vrons.  Q.  M.^serst..  prs.. 

1 
4 
2 

1 

1 
4 

Cloth  caeyrons,  color  sergt.,  prs. . 

doth  chevrons,  hospital  steward, 

Cloth  dMTrons,  principal  musi- 
cian, prs.  ^-.  .  .   ,     ....    ^ 

•  "  •  •• 

•  ^^«  a  * 

2 
1 

Cloth  chcTrons,  first  servt..  prs... 
Cloth  cherrons,  serst.,  prs 

Cloth  cheyrons,  corporal,  prs    .. . 

Cheyrons,  gold  lace,  sergt.  major, 

prs*. .... 

2 

2 

4 

1 

• 
1 

.._-_. 

1 

4 
» 

1 
4 

7 

1 
4 

6 

1 
4 

8 

2 

10 

18 

1 
4 

8 

1 
4 

8 

...... 

7 

0 

86 

66 

2 

Cheyrons,  gold  lace,  Q.  M.  sergt., 
prs ......_ , 

..«..« 

4 

Cheyrons,  gold  lace,  color  sergt., 
pre*.................. ........ 

1 

Cheyrons,  gold  l&oe,  hospital  stew- 
ard prs....      -..-.....- ^ 

• 

1 

Cheyrons.    gold  lace,    principal 
mnsician.  prs.- 

Chevrons,  gold  lace,  war  service, 
prs 

Cheyrons,  gold  lace,  State  service, 
prs............... ......-.._. 

...... 

...... 

• 

10 

8 

14 

5 

1 
2 
5 
1 

10 

1 

...... 

8 

6 

1 
1 

5 

1 

10 

1 

12 
10 
21 

5 
8 

8 
5 

10 
L 
1 

...... 

8 

5 
2 
8 

5 

1 

10 
1 

..... 

8 

5 
2 
1 
5 
1 

10 

1 

...... 

6 

2 

1 
1 
2 

1 

22 
.     1 

22 

Tronsers*  stripee,  sergt .  prs 

10 
16 

5 

1 
1 
6 

1 

10 

1 

8 
U 

10 

1 

64 
02 

Trooseis* stripes,  mnsiciaas*,  prs. 

Bodka: 

Laws,  rol's  and  rsgnlations 

DnIaF  books 

Eniistmsot  records 

U.  6.  drill  regulations 

Blunt's  tmall  arm  firing 

Manuals  of  ouard  duty 

Security  and  information .... 

5 
...... 

B  ^i»  ^  ^M 

42 
12 
18 
42 

7 

02 
12 

Order  books . . 

1 

...... 

88 


BBPORT  OF  THB  QUARTERMASTER  GENERAL. 


Ordnance,  ordnance  etoree^  clothing^  etc. — Continued. 


Third  Infantry. 

ArticlM. 

«  a 

a 

at 

4S 

a 
1 

< 

Company. 

A 

B 

C 

D 

B 

F 

G 

H 

3 

Small  armtf  appendaget,  accautre- 
menU,  etc.  : 
Sprincfleld  riflee,  cal.  46 

00 
00 
64 
00 
64 

66 
65 
57 
60 
60 

50 
SO 

70 
70 
.     70 
70 
70 

76 
76 
09 
00 
00 

60 
60 

50 
50 
62 
50 
59 

53 
55 
55 
50 
60 

50 
50 

-58 
57 
64 
58 
61 

49 
60 
58 
50 
60 

50 
50 

00 
61 
60 
60 
62 

68 
60 
58 
49 
49 

49 
49 

50 
51 
82 
50 
81 

81 
81 
41 
44 
44 

47 
47 

49 
49 
49 
49 
54 

51 
51 

SO 
50 
64 
SO 
54 

64 
54 

447 

Sprin^eld  rifle  bayoneta 

448 

Bayonet  acabbarda' 

506 

Gtin  tlin^ 

447 

Cartridge  boxes 

511 

Waist  belta 

6 
6 

518 

Waist  belt  plates ... 

688 

Knapsaoksl. .., 

838 

Canteens 

50 
50 

50 

50 

2 

1 

48 
48 

50 

50 

2 

2 

401 

Centeen  straps — 

401 

HaTersacks — 

406 

HaTersack  straps 

B.  B.  capsorews 

406 
4 

Bprinff  or  thumb  yiaes 

1 
12 

4 

2 

1 

6 

1 

14 

Tumblers...... 

12 

1 
Tnmbler  punches 

5 

9 
50 

7 

38 
20 

4 
51 
18 

2 
43 

4 

10 

2 

2 

1 

4 

60 

10 

2 

2 

1 

89 

Sight  coTers _.. 

247 

Headless  shell  extractors 

10 
1 

60 

Bridles 

5 

Bridle  screws 

8 

Cam  latch  springs 

1 

E«xtractors .. . 

6 
4 

4 

4 

15 

5 

Ejectors 

4 

K  ector  springs  and  spindles 

5 

4 
10 
10 

5 
2 

4 
10 
10 

5 
2 

17 

Combination^rew  driTers 



20 
12 

14 

2 
6 

60 

Filing  pi|>4              .....            -       - 

10 

68 

Firing  pin  screws 

10 

Main  springs -.. 

6 

5 

4 

10 

Sears . 

5 

Sear  springs . .. 

c 

4 

Sear  screws 

Tumbler  or  hammer  screws 

8 
5 

2 
...... 

2 

10 

8 

12 

Wiping  rods 

00 
3 

54 

82 

161 

Arm  cheats 

9 

Field  ffuntt  equipmenUt  etc. : 
Parrott  gun  and  carriage 

• 

Farrott  gun  limber  and  chest 

Ammunition: 
Ball  cartridges,  cal.  45 

700 

2,000 
500 

3 
3 

2,000 

3 
8 

1,000 
300 

8 
3 

2,400 

1,800 

9,900 

Blank  cartridges,  cal.  45 

800 

Stoord  and  eabree,  etc. : 
Officers*  swords. 

3 
3 

3 
8 

3 
8 

3 
3 

3 

3 

24 

Scabbards 

84 

Officers'  sabres.. 

8 
8 
8 
2 
2 

5 
5 

8 

Scabbards 

8 

Chamois  sword  and  sabre  cases.. 

1 

2 
1 
1 

4 

3 

3 

21 

N.  C.  O.  swords 

3 

N.  C.  0.  scabbards 

S 

Hor§e  equipment : 
Saddles 

•>*»»«* 

5 

Bridles 

5 

Hoosings,  Gen.  officers 

Saddle  cloths,  Qen.  staff  officers.. 

Saddle  cloths,  officers  of  infantry 

5 

4 

1 
1 
2 

5 

Spurs,  pairs 

4 

-Colore  and  etandarde : 
United  States  flags,  silk 

1 

State  flap, silk '....'.'..l.. 

1 

Flag  staffs,  jointed 

8 
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Ordnance,  ordnance  atoree^  clothing,  etc.— Continued, 


Third  Infantry. 

Artielm. 

If 

p 
< 

Company. 

A 

B 

c 

D 

E 

F 

G 

H 

Clothing: 
Helmets,  complete 

1 
5 
6 
3 

1 

Campaign  hata 

20 
20 

63 
58 
40 

00 
87 
40 

59 

80 

42 

3 

58 
59 
87 

65 
78 
40 

61 
91 
40 

60 
60 
39 

66 
79 
49 

312 

Foragecaps 

618 

Great  coats _ 

330 

Uniform  coats 

3 

Uniform  coats,  musicians 

Blouses  > 

7 
8 
5 

13 

20 
•20 

20 

74 
79 
79 
62 

71 

90 
90 
66 

85 

65 

70 
71 
68 
82 

60 

60 
58 
44 

36 

68 

82 

88 

91 

105 

66 

90 
91 
40 
69 

94 

68 
61 
60 
67 

60 

100 

100 

55 

170 

70 

665 

Tronaers 

670 

Blankets 

.M)8 

Crossed  rifles,  letters  and  figures. 
Leggins,  pairs 

676 
582 

Letters 

Figures 

Bugles  for  caps 

6 

6 

Cloth  ohevrons,  sergt.  maj.f  prs.. 

4 

2 
2 
1 

4 

Cloth  chevrons,  Q.  IC.  sergt., prs.. 

2 

Cloth  chevrons,  color  sergt.,  prs. . 
Cloth  chevrons,  H.  S  ,  pair 4 

2 

1 

Cloth  chevrons,  P.  IC.,  pairs 

1 

1 

Cloth  chevrons,  1st  sergt.,  pairs.. 

1 

4 
8 

1 

2 

2 

8 
16 

1 

5 
14 

1 

5 
11 

1 

6 
12 

5 

8 

1 

4 
8 

1 

4 
9 

8 

Cloth  chevrons,  sergeant,  pairs.. 
Cloth  chevrons,'  corporal,  pairs.. 

41 
86 

Chevrons,  gold  lace,  sergt  major, 
pairs 

1 

Chevrons,  gold  lace,  Q.  M.  sergt., 
Dairs 

1 



3 

Chevrons,  gold  lace,  color  sergt., 
pairs 

Chevrons,  gold  lace,  H.  S  ,  pairs 

Chevrons,  gold  lace,  P.  IC.,  pairs. 

Chevrons,  sold  lace,  W.  8.,  pairs 

2 
11 

8 
17 

2 

Chevrons,  gold  lace,  S.  8  ,  pairs. . 

5 

8 

16 

8 
10 
16 

30 
5 

8 
2 

5 
1 

1 
5 

"is 
1 

...... 

8 
2 

5 
1 
2 

4 

"22" 
1 
1 

54 

Trousers  stripes,  sergeant,  pairs. 
Tronners  stripes,  corporal,  pairs 
Trousers  stripes,  musicians,  pair« 

"is 

1 

7 
8 
2 

.5 

1 
1 
5 

1 

10 
1 

9 
10 

2 

4 
2 
2 
5 

1 
10 

1 

9 
12 

2 

5 
1 
1 

5 

1 

10 

5 

8 

66 

87 
28 

Books: 

Laws,  rules  and  regulations 

Duty  bookb 

6 
1 
1 

5 

1 

10 

1 

5 
1 

1 
5 

"16" 
1 

51 

8 

Enlistment  records 

9^ 

U.  S.  drill  regulations.. 

9 

• 

1 

U 

Blunt's  small  arm  firing 

4 

Manuals  of  guard  duty 

1 
3 

88 

Security  and  information 

9- 

Order  books 

I 
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Ordnance,  ordnance  storee,  clothing,  etc^OonUnued, 


Fourth  Infantry. 

Articlds. 

fl 

53 

o 

4 

*•* 

0 
< 

Company. 

m 

A 

B 

C 

D 

E 

4» 
60 
67 
60 
66 
68 

67 

47 
48 
48 
48 
48 

8 

1 

F 

60 
60 
06 
61 
69 
71 

71 
68 
82 
9i 
86 
86 

e 

H 

i 

Small  armt  appendages,  ctcamtre- 
ment»,ete: 
SDrinfffleld  rifles,  oal.  46 

69 
66 

78 
08 
81 
88 

88 
66 
48 
48 
48 
48 

.... . . 

60 
30 
48 
60 
78 
71 

76* 
60 
48 
46 
50 
50 

61 
61 
78 
56 
76 
72 

72 
57 
48 
50 
44 
50 

88 

88 

2 

88 

82 
84 

86 
83 
50 
50 
50 
60 

2 

1 

46 
46 

60 
46 
60 
60 

60 
68 

50 
50 
50 
60 

1 

I 

50 
40 
84 
60 
84 
88 

80 

■"ft* 

49 
49 
49 

...... 

1 

4 

446 

8piiDgfleld  rifle  bayonets 

442 

Bayonet  scabbards......... 

684 

Oun  slingrs...... ......  ---.. 

464 

Cartrldire  boxes............. 

578 

Waist  belts 

SO 

6« 

Waist  belt  plates 

604 

Knapsacks       ^  . 

8 
3 
8 
3 
3 

420 

Canteens , 

886 

Canteen  strap? 

sso 

Haversacks 

878 

Haversack  straps 

879 

B.  B.  cap  screws 

6 

8pnnK  or  thumb  vlsee 

1 

6 

Tnm.Dler8 

1 

Tumbler  punches 

10 

2 
2 

4 

60 

8 

1 
1 
2 
1 

3 

4 

4 

4 

27 

Slffht  covers ...-. 

119 

Headless  shell  extractors 

80 

2 
6 
...... 

20 

2 
2 
2 

1 
6 
6 

20 
2 
2 
1 
1 
1 

2 

2 

10 

1 

10 

2 

2 

20 

2 

1 

2 
8 

4 

2 

10 
8 
2 
2 
2 
2 

2 
...... 

8 

88 

Bridles 

U 

Bridle  screws 

16 

Cam  latch  springs 

g 

Extractors 

Ejectors 



...... 

1 
1 

"'8' 

2 

1 

1 
1 
6 

20 
6 
...... 

7 

9 

Ejector  springs  and  spindles 

3 

8 

6 

21 
2 

1 

7 

20 

7 

10 

24 

Combination  screw  drivers 

76 

Firing  pins 

46 

Firing  pin  screws 

1 

18 

Mainsprings 

1  ...... 

1 

6 

Sears 

- ..... 

8 

Sear  springs 

1 

1 

25 
6 

....„ 

10 
1 

1 

6 

Sear  screws 

1 ..... . 

1 

6 

Tnmbler  or  hammer  screws 

"id* 
1 

1 

10 

2 

31 

Wiping  rods 

1 

St 

Arm  c1i«sts .  t  .  - 

8 

Field  gutu,  equipment,  etc.  : 
Parrott  tcnu.  and  carriase 

Parrott  gun,  limber  and  chest.. 

AmmunUion: 
Ball  cartridges,  cal.  46 

'""    1 

8,000 

1,650 

2,000' 

8,000 
800 

8 
8 

MOO 

2,600 

'S,200 

2.000 

17,460 

Blank  cartrldires.  oal.  46 

200 

Sword  and  sabree,  etc* : 

Officers*  swords 

Scabbards 

Officers*  sabres ,-, 

3 
8 
7 
7 
10 

■  «  « •« ■ 

8 
3 

8 
3 

8 
3 

8 
8 

8 
8 

8 
3 

8 
3 

27 
27 

7 

Scabbards 

...... 

1 
1 

■"'8' 

'"**3 

"8 

1 
1 

""b 

'"  Z 

7 

Chamois  sword  and  sabre  cases. . 
N.  C.  O.  swords 

28 

z 

M.  C.  0.  scabbards   

2 

Horee  equipments : 
Saddles.   

7 

7 

7 

Bridlos   

7 

HousIdks.  Oen.  officer*s  ......... 

Saddle  cloths.  Gton.  staff  officers . 

Saddle  dothSi  officers  of  infty... 
Sours,  nrs. 

"'  7 

7 

1 
1 
2 
4 

7 

7 

•Colors  and  atandarde: 
U.  S.  flaffs.  silk 

1 

State  flasr*.  R>lk 

1 

Flag  staffs,  jointed 

a 

Guidons        . 

4 
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Ordtioiioe,  ordfumoe  BtoreB^  clothing^  etc. — OanHmued. 


Fourth  InfUitry. 

ArUolM. 

• 

8 
8 
8 
...... 

8 
8 

..... 

1 

"86" 
80 
80 

80 

80 

m  m  mmm 

80 

80 
80 

1 

a  a  aa  • 

80 

Company. 

A 

10 
88 
78 
40 

78 

77 
88 
60 
76 

•  mmm 

2 

8 
14 

18 

9 

14 

6 

1 
1 
6 
1 

10 
1 

B 

"io 

66 
40 

60 
78 
66 
79 
46 

2 
6 

7 

8 

26 
6 

8 

6 

1 
1 
7 
1 

10 
1 

C 

D 

"2 
88 

40 

82 
87 
79 
67 
79 

aaaaa 
•  aaa* 

I 

4 

8 

26 

6 
8 

4 

6 
1 
1 

8 
1 

10 
1 

68 
40 

67 
76 
60 
60 
66 

• 

1 
6 
9 

6 
6 
9 

6 

1 
1 
6 
1 

10 
1 

F 

"» 
66 
40 

66 
70 
78 
86 
88 

1 

4 

18 

18 

9 

11 

6 
1 
1 
6 
1 

10 
1 

G 

"id" 

68 
40 

64 
64 
66 
68 
60 

1 
4 
8 

26 
6 
8 

2 

6 
2 
2 
6 

I 
10 

1 

H 

"n 

88 
40 

•  aaaaa 

88 
88 
76 
78 
74 

2 

8 

16 

mm  mm 
«  •  •   -  . 

26 
6 
8 

4 

6 

1 
1 
8 

"io" 

1 

• 

1 

CMhtrng: 

4 
60 
88 
40 

87 
68 

88 
70 
78 

8 

9 
12 

86 
U 
16 

6 
2 
2 
6 

1 
10 

1 
1 

17 

flaninalm  ha& 

888 

Fonupe  OftpB.  .^r 

800 

OTeatooats 

UDlformooats - 

840 
8 

Uniform  ooats,  moBiolan 

BI011868 

608 

Troo86r8 - - 

614 

Blankets 

Orosaed  rifles,  letters  and  flgareB 
lififfBiDSi  rain , 

688 
647 
688 

Letters 

Fiifares  .— ...... - 

80 

Boffles  f or  oaps 

Cloth  ohevrons,    sergt.  major, 

pre. 

Cloth    ohevrona,  Q.  M.  sergt., 

tnpj*. — 

1 
1 
1 
1 

1 

1 

20 

1 
1 

Cloth  chevrons,    oolor    sergt., 
i^ra. 

1 

Cloth  cheTTons,  hospital  stew- 
ard, prs. ............... 

1 

doth  chevrons,  principal  masi- 

cian«  prs, —  -. 

Cloth    chevrons,    first     sergt, 

Cfoth  chevrons,  sergeanti^  prs.. . 

Cloth  chevrons,  corporal,  pre... 

Chevrons,    gold    lace,     sergt. 

major,  pr», 

1 

18 
47 
88 

1 

Chevrons,  gold  lace,  Q.  M.  sergt., 
nrs... ............. ...... ......... 

1 

Chevrons,  gold  lace,  color  sergt.. 

Chevrons^' goid' lace,    hospital 
steward,  prs. 

Chevrons,  guild  lace,  principal 
mnsiciansprs 

Chevrons,  gold  laoe,  war  ser. 
•     vice,  prs 

Chevrons,  gold  lace,  state  ser- 
vice, pre 

Trousers,  stripes,  sergt.,  prs... 

Tronsere,  stripes,  cor  p.,  prs 

Tronsers,    stripes,    musicians, 
prs. .. 

8 

171 
60 
81 

80 

Laws,  rules  and  regnlationn . 

Dnty  books -. 



40 
10 

Snlffltiifent  T^ecnrdfi  .  ^          

10 

U.  8.  dx'lU  regalations 

5 
"8' 

a  a»a« 

68 

Blunt*s  small  arm  firing 

Manuals  of  goard  duty 

Securtty  and  Information 

Order  books 

7 

80 
11 

I 

1 
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RBPOBT  OF  THB  QUABTBBMASTBB  OBNBSAXi. 


Ordnance,  ordfMnee  Hare§,  elaihing^  ete.'-Ckmtinued. 

- 

Fifth  Infutiy. 

ArtielM. 

.       • 

1 

Company. 

H 

A 

60 
49 
51 
60 
64 
56 

66 
89 

46 
47 
48 
44 

1 
8 

4 
6 

""4 

1 

...... 

14 

.... 

1,900 

1 

...... 

B 

55 

57 
61 
68 
62 
58 

61 
88 

50 
48 
48 
46 

.— . 

..... 

50 

20 

..... 
...... 

""""8 

5 

14 

..... 

2 
2 

2 

8 

25 

1 

.  to..* 

2.400 

8 
8 

C 

62 
62 
64 
62 
68 
68 

68 
64 
50 
50 
48 
48 

...... 

...... 

..... 

5 

4 

..... 

1,860 
900 

8 
8 

«  M  «  • 

D 

58 

62 
62 
59 
78 
78 

78 
65 
45 
45 
46 
46 

...... 

...... 

"20 
10 

>  to  toto  « 

'  60 
8 

1 

8 
3 

"""4 

4 

•  to  to  to  to 

Mtototo    •    P 

B 

60 
60 
60 
50 
60 
60 

60 

""25 

28 
60 
60 

...... 

..... 

..... 

.... 

•  to  to  toto 

■  to  to  to  W 

•  tototo. 

•  to  to  toto 

.... 

..... 

1,000 

8 
8 

•  «  totoa 

a  to.  to  . 

•  Wto-     to 

«  tototo    m 

P 

52 
55 

60 
55 

60 
60 

60 
70 
60 
60 
50 
50 

...... 

...... 

..... 

----- 

«  to  .•  m 

I 

1,500 

8 
8 

"l 

«  to  to  .« 

•  totoa    m 
>  toto«     —   - 

G 

.tototo* 

•  toto.to 

>  to  toto  m 
***** 

•  •  .        » 
«^to«   to 

H 

51 

50 
68 
51 
68 
66 

65 
65 

48 
48 
50 
60 

2 
2 

...... 

...... 

2 

2 

\ 

1 
1 

860 

160 

8 

8 

..... 

■  tototo. 
«tototo   . 

9mdU  artnt,  appendagea^  aecoutre- 
m«ntf,  0(0.: 
BpriDgfleld  rifles,  (»].  46 

878 
885 

Bayonet  toabbards 

QvD  vlioica.... ..— 

428 

386 

Oaitrii^boxM                       .    . 

•  to  > 

18 
18 

487 

Waist  belts...... 

1 
1 

4B8 

Waist  belt  plates 

4S6 

Knapsaeks. 

OanfBflDs - 

841 
8M 

Oaotsen  straps 

■  to  to  to  • 

*  to  *> 
to  >    • 

818 

Haversaoks  ~    ^^ ^ 

886 

HaTsnaek  straps 

B.B.  Cap  sersws 

SpriDg  or  thumb  Tises 

Tnmhlsrs 

Tnmbler  ponehss 

SIchtooTScs 

Hsadisss  shell  extraoton 

Bridies 

Bridle  screws 

Oam  latoh  springs 

Bxtraotors 

EJeotors _ 1 

Bjeetor  springs  and  spindles 

Combination  screw  drivers 

Firing  pins ,. . 

884 

2 

7 

50 
61 

a 

4 

I 

2 

It 

24 

88 

Firing  pin  screws 

Main  springs 

Sears 

9iHir springi....  .    ...  

...... 

It 

8 

Bear  screws.. 

Tumbler  or  hammei  screws 

Wiping  rods 

■  to      » 
s  »  »  « 

•  totoV* 

2 

18 

118 

Arm  eiisets 

FMd  gttiu,  fquipmewUt  etc. : 

Parrott  gun  and  carriage 

Parrott  gun  limber  and  chest 

Amm-uniticn: 

Ball  cartridges,  cal.  46 

Blank  cartridges,  cal.  46 

IS 
. — t.. 

SuKtrd  and  tttbret,  etc, : 

OflBosrs*  swords 

Scabbards 

81 
81 

Officers*  sabres 

6 
6 
6 

1 
1 

7 
6 

- 

1 
] 
2 

• 

Scabbards 

Cliamois  sword  and  sabre  cases. . 
N.  C.  O.  swords... 

8 

U 

5 

N.C.  O.  scabbards 

6 

Horaf.  equipmenU: 

Saddles 

Bridles  

Housings,  Qen.  ofBcers 

Saddle  cloths.  Qen.  staflF  officers. 

Saddle  cloths,  officers  of  infty 

Spurs,  pairs 

Oolara  and  ttandards  ; 
U.  B.  flsgs,  silk 

.... .  - 

Wto*   * 

7 

• 

..... 

1 

State  flsffs,  silk 

1 

Flag  staffs,  jointed '. ll. 

Quidons 

1 

2 
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Ordnanee^  ordfumoe  stores,  elothing,  eto. — Concluded. 


Fifth  Infantry.       . 

Artieles. 

Quarter^ 
master. 

1 

0 

5 

20 
20 

88 

ao 

Company. 

• 

• 

A 

"77 
68 
88 

B 

C 

D 

B 

60 
40 

P 

■■'49' 
58 
56 

1 

H 

'"7i" 

66 
51 

1 

Clothing: 

"66 
78 
28 

80 

rnmpaiifn  hat* 

4 

6 

~  58  !      78 

476 

Foraod  oapa 

Great  ooati - 

79. 
40 

78 
48 

621 
825 

TTnifonn  coat"  .. 

6 

2B 

87 
83 
20 

'"'24' 

1     -     -■     --  - 

l.._._J_..__. 

26 

Bloiuea 

TrooBNS _. 

Blanktttfi 

67 
82 
68 
28 

60 

77 
89 
ft7 
65 
70 

98 
98 
67 
06 
50 

76 
68 

114 

88 
64 

60 
60 
60 
49 
60 

58 
66 

101 
65 
60 

62 
68 
54 
62 
71 

688 

546 
586 

Groaaed  rifles,  letters  and  figures.. 

1 
5 

449 
478 

Letters 

1 

1 

Ficnrss 

Bogles  for  caps 

Cloth  ofaeyronst  sent,  maj.,  pre.. 
Cloth  ohevrons,  Q.  M.  sergt.,  pre... 
Cloth  oheTTODs,  color  sergt.,  prs.. 

0 

10 
80 



...... 

•  «**  • 

... .. 



• ... . . 
... .. 



10 
80 

Cloth  oherrons,  hospital  steward, 
prs^ 

Cloth  oherrons,  principal  musi- 
oian.prs... ^  ., 

0 

1 

...... 

...... 

• 
1 

Cloth  bbeyrons,  Ist  sergt,  prs 

Cloth  cherrons,  sergt.,  prs. 

1 

4 

8 

1 
6 

0 

1 
4 

2 

8 

14 

1 
4 

6 

2 
5 

8 

1 

4 

8 

9 
86 

Cloth  cherrons,  oorp.,  prs 

ChsTrons,  gold  laoe,  sergt.  maj., 

Chttrrons,' goid'laoei'Ql  M.'sai!gtb.'. 

prs. .........  

Cherrons,  gold  laoe,  oolor  sergt., 

prs - — ... 

1 
2 

2 

1 

86 

1 

■  ^^m  ^M 





...... 

2 

8 

ChsTioDs,  gold  laoe,  hospital  stew- 
ard<prs.... .....x.._...    ,_  .»..* 

1 

Cheyrons,  gold  laoe,  piin.  mosi- 
dan,  prs ,    . 

1 

.-.--. 

...... 



1 

ChsTrbns,  gold  laoe,  war  serrioe, 
prs . 

Cherrons,  gold  laoe,  Stete  serrioe. 

pre.- 

Tronssn  stripee,  sergeant,  prs 

Trousers  stripes,  corporal,  prs.... 
Troosers  stripee.  mosieiaiiB,  prs.. 

Sodkt: 

Laws,  roles  and  regulations 

Doty  books 

Bnllstment  records 

..... 

..... 

"id 

6 

...... 

8 
1 

2 

1 
1 
5 

10 
1 

...... 

0 

8 
1 
1 
8 

8 

1 

24 
6 

8 
2 

4 
1 
.  2 
6 
1 

10 

1 
1 

'""id 

16 

6 

1 
1 
6 

10 
1 

...... 

8 

3 
1 
1 
8 

10 

""id 

8 
2 

5 
1 
1 
5 

10 

1 

..... 

80 

1 

2 

6 
1 
1 
5 

20 

1 

64 

51 
66 
47 

27 
7 
8 

U.  B.  drill  regolations 

40 

2 
80 

Seonrlty  ana  information 

Order  books 

4 

10 

8 

ANNUAL    KEPORT 


STATE  SALT  INSPECTOR 


STATE    OF   MICHIGAN 


YEAR  ENDING  NOV.  30,  1896 


BY  ADTHOMT¥ 


REPORT. 


jOffioe  of  Geo.  W.  Hill,  State  Salt  Inspectob,  ) 
Saginaw^  E.  8.,  December  15 ^  1896.  ) 

Hon.  John  T.  Bioh,  Oovernor  of  the  State  of  Michigan: 

Sib — I  have  the  honor  to  transmit  this,  my  fourteenth,  the  twenty-eighth 
annual  report  of  the  operations  of  the  State  salt  inspection  law,  for  the 
fiscal  year  ending  November  30, 1896. 

The  law  requires  that  the  report  shall  contain: 

First,  The  number  of  districts  into  which  the  salt  producing  territory 
of  the  State  may  then  be  divided,  with  the  name  and  locality  of  each,  and 
the  number  and  capacity  of  the  works  in  each  district; 

Secondj  The  quantity  and  quality  of  salt  inspected  in  each  district,  the 
preceding  year; 

Third,  The  amount  of  money  received,  and  the  expenses  incurred  under 
this  act 


SALT  DISTRICTS. 

The  salt  producing  territory  of  the  State  is  divided  into  nine  districts. 

District  No.  1,  Saginaw  county,  has  nineteen  salt  companies,  with  nineteen 
steam  blocks  and  three  thousand  solar  salt  covers,  having  a  manufacturing 
capacity  of  one  million  barrels  of  salt 

District  No.  2,  Bay  county,  has  eighteen  salt  companies,  with  seventeen 
steam  and  one  vacuum  pan  blocks,  with  a  manufacturing  capacity  of  one 
million  barrels  of  salt. 

District  No.  3,  Huron  county,  has  one  salt  company,  with  one  steam 
block  with  a  manufacturing  capacity  of  twenty-five  thousand  barrels  of 
salt 

District  No.  4,  St.  Olair  county,  has  six  salt  companies,  with  one  steam 
and  five  pan  blocks,  with  a  manufacturing  capacity  of  one  million  barrels 
of  salt 

District  No.  5,  Iosco  county,  has  six  salt  companies,  with  six  steam  blocks, 
with  a  manufacturing  capacity  of  two  hundred  thousand  barrels  of  salt 

District  No.  6,  Midland  county,  has  two  salt  companies,  with  two  steam 
blocks,  with  a  manufacturing  capacity  of  twenty-five  thousand  barrels 
of  salt 
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District  No.  7,  Manistee  countyi  has  eleven  salt  companies,  with  nine 
steam  and  three  pan  blocks,  with  a  mannfactaring  capacity  of  two  million 
barrels  of  salt. 

District  No.  8,  Mason  county,  has  three  salt  companies,  with  three  steam 
and  two  pan  blocks,  with  a  manufacturing  capacity  of  seven  hundred  and 
fifty  thousand  barrels  of  salt. 

District  No.  9,  Wayne  county,  has  three  salt  companies,  with  two  open 
and  two  vacuum  pan  blocks,  with  a  manufacturing  capacity  of  five  hundred 
thousand  barrels  of  salt. 

RECAPITULATION. 

Number  of  firms  and  blocks  engaged  in  the  manufacturing  of  salt  dur- 
ing the  fiscal  year  1896. 

Total  number  of  firms,  sixty-nine. 

Total  number  of  blocks,  seventy- three. 

Solar  salt  covers,  three  thousand. 

With  an  estimated  manufacturing  capacity  of  six  million  five  hundred 
thousand  barrels  of  salt. 


DISTBIOT  NO.  1,  SAGINAW  COUNTY. 


For  whom  ilispeeted. 

Fine 
salt. 

Barrels. 

Fine 
salt, 
bnlk. 

Paoken. 
Barrels. 

Fine 
paokers 

Barrels. 

Solar. 

Beoond 
qnality. 

Banrele. 

Total. 
Barrala. 

BUm  ft  Van  Aakin,  No.  1 

19,«)6 
40,212 
8.020 
87.67B 
42,718 

8,872 

19,906 

Bliss  ft  Van  4akiQ.  No.  2.. 

28 

■""""5"467 
7.110 

7,811 

106 

40.848 

Brand  ft  HiiMln 

.......... 

— 

8.020 

Wiisht  Lamber  Co.— 

48,142 

C.  K,  Bddj  ft  Sons.. 



48^ 

f iil>trtn  Mftnnf&etnrln*  Co. 

16,188 

A.  T.  Brown 

27,406 

87,406 

R.  QfAinain             ..._ 

10,628 

10.628 

Baffinaw  Lnmber  ft  Salt  Co 

34,424 
7,005 

19,708 
4.817 
2,710 
9.200 

32,700 

1,946 
94 

84,424 

Tyler  ft  Son. . 

7,108 

A.  T.  Bliss    

114 

""""4494 
1,891 
8,591 

15,215 

886 

27,301 
2.107 

21,866 

r.  L.  Grant  ft  Oo.  . . .  „ 

4J11 

Rastman  linmbor  (Jo.  .........  ... 

6,801 

Brew^  LiQiabor  Co. 

10,608 

C.Merrill  ft  Co 

4M02 

W.  B.  Mershon  ft  Co 

18,826 

D.  Hardin  ftCo.           

1,445 
81.561 

i^ 

Central  Linmber  Co. 

495 
807 

88,892 

Blelbonme  Salt  Co 

27J06 

Arthnr  SiniDeon        _    

5.789 

7586 

L.  Tait 

1,464 

1.464 

Total    

806.860 

90.217 

106 

28,809 

M» 

488^ 
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DIBTRICT  NO.  2,  BAY  COUNTY. 


For  whom  inepeeted* 

Fine 
salt. 

Barrels. 

Fine 
•alt, 
bulk. 

Packers. 
Barrels. 

Fine 
packers. 

Barrels. 

Solar. 

Beoond 
quality. 

BarreU. 

Total. 
Barrels. 

Garpenter  A  (Jo. .——..-.—  ...-  ._.. 

16,174 

180 

15.854 

BmalleyA  Woodworth 

80,646 

""6,08i 

88J»8 

80.646 

Wm.  Peters 

8.006 
28,997 

68 

8.009 

F.  B.  Bradley.. 

20!078 

R.  Hall 

28,508 

J.  Boyoe . 

11,668 
16.101 
81.460 

48,080 

11,568 

Wm.  Boaae 

867 

16,868 

8ioBwan  Bros.  &  Go 

4,988 

8,871 
16,621 

26,888 

Bddy  Bros.  &  Ck> _ 

47.881 

C.  C.  Barker 



160 

16.771 

Booth  End  Lambar  Co 

89,125 
5,976 

85,416 
10,851 

29,126 

Theo.  Hine     .  ...  ... 

2,282 

8,198 

Pitts  ft  Co 

86.416 

Fitoh  Salt  Co 

26,067 

5,709 

18,788 

14.848 

8,187 

88,525 

8iiehi8an  Pipe  Co 

5,709 

Bay  City  MannCBOtari^  Co 

919 
2,241 

628' 

14.880 

8,U0 

"*•""""""• 

19,710 

ToUl 

886,819 

188,810 

8,120 

8,475 

865.084 

DISTRICT  NO.  a,  HUBON  COUNTY. 


For  whom  inspected. 

Fine 
salt. 

Barrels. 

Fine 
salt, 
bnlk. 

Packers. 
Barrels. 

Fine 
packers. 

Barrels. 

Bolar. 

Second 
quality. 

Barrels. 

Total. 
Barrels. 

Horon  Dairy  Salt  Co 

2,666 

2,666 

Total 

2.666 

2.666 

DISTRICT  NO.  4,  ST.  CLAIR  COUNTY. 


For  whom  inspected. 

Fine 
salt. 

Barrels. 

Fine 
•alt, 
bnlk. 

Packers. 
Barrels. 

Fine 
packers. 

Barrels. 

Bolar. 

Second 
quality. 

Barrels. 

Total. 
Barrels. 

fhranYiann  RpTMi.                            

92,169 
106.568 
54,182 
2^,719 
12,960 
19,845 

810,888 

98,160 

DaTldJaon  &  Wansey.... 

129 

108,698 

Diamond  Crystal  Salt  Co 

• •«WHW^^^« 

400 

64,188 

81arine  City  Stave  Co 

28,119 

Widton  Salt  Co.         .    .    

12.960 

If  iohimn  Bait  Wor^f .      ....  . 

19.846 

1 

Total 

MO 

189 

810,917 
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DISTRICT  NO.  5,  IOSCO  COUNTY. 


For  whom  inspeeted. 


^Moo  Brine  Supply  Co 


Paok.  Wc  da  & 

Holland,  Emeri  L.  A  B.  Co.,  No.  1. 

Holland.  Bmery  L.  A  8.  Co.,  No.  2. 


Total 


Fine 

•alt. 

Barrels. 

Fine 

•alt, 
balk. 

Paeksrs. 
Btorels. 

Fine 
packers. 

Barrels. 

Bolar. 

Oooood 
qnality. 

Bsiiels. 

2.226 
56.282 
26.615 
18,422 

•—-----■ 

•«^*»*w^^* 

.......... 



129.715 

.......... 





Total. 


8,826 

66,282 
26^675 


128,715 


DISTRICT  NO.  6,  MIDLAND  COUNTY. 


For  whom  inspeoted. 


Wm.  Patrick 

Midland  Bait  &  Lumber  Co. 

Total , 


Fine 
salt. 

Barrels. 

Fine 
salt, 
balk. 

Packers. 
Barrels. 

Fine 
packers. 

Barrels 

Bolar. 

Second 
quality. 

Barrels. 

20.900 
2,500 

184 

774 

28.400 

184 

774 

Total. 
BsrralB. 


20,000 
8.458 


24,858 


DISTRICT  NO.  7,  MIkNIBTBB  COUNTY. 


For  whom  inspected. 


Filer  &  Sods 

Bt  te  Lomber  (>>..... 
Bnreka  Lamber  Co.. 


Loals  Sards 

Cn*>i  eld  ft  Wheeler 

Unit  n  Salt  A  Lamber  Co. 


Beits  Salt  &  Lamber  Co 

llichifreD  Trout  Co. 

Caii field  S.  &  L.  Co.  (rhano^l). 
Canfield  S.  A  L.  Co.  (B.  Lake). 


Fine 
salt. 

Barrels. 


88.181 
190,090 
168,048 

161.279 

487 

97.049 

79.825 
251,(j06 

81.108 
105,584 


Total 11,217.651 


Fine 

salt, 
balk. 


72,851 


19.278 
68,876 
12.087 


5,928 


21 


178.086 


Packers. 
Barrels. 


358 
15 


2.548 


2,921 


Fine 
packers. 

Barrels 


8,546 


175 


8,781 


Solar. 


SeccMid 
quality. 

Barrels. 


606 
8,199 
8,&9 

840 

28 

1,805 


5,878 
556 

178 


14,480 


Total. 
Barrels. 


88,781 
865.640 
165,441 

180,892 

72.740 

110.466 

79,825 
fOJNn 

84,212 
105.908 


1.416.709 
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DI8TBIGT  NO.  8.  M4S0M  COUNTY. 


For  whom  inspeotad. 

Fine 
ealt. 

Barrela. 

Fine 
•alt, 
balk. 

Paokara. 
Barrela. 

Fine 
paokera. 

Barrela. 

Bolar. 

Seeond 
qoality. 

Barrels. 

Total. 
Barrela. 

Ptos  Marquette  Lamber  Ck) 

77,941 
94,800 
88,489 
106,002 
57,158 

12.488 
15.924 
58,881 

77.48er 

4.2»9 

88 

8,879 

""'1,812' 
200 

90.479 

Batten  &  Peten. 

4",472" 

.......... 

114,108 

86.242 

Thoe.  Percy.  No.  1— .. . 

Thoa.  Peray.  No.  8 .....—. 

185,812 
61.707 

Thoa.  Peroy,  No.  8 , 



TotaL 

874.840 

168.497 

4,472 

5J»4 

547,8tt 

DI8TBICT  NO.  9,  WA.YNB  GOUNTT. 


For  whom  inapeetad. 

Fine 
■alt. 

Barrela. 

Fine 
■alt, 
balk. 

Paokera. 
Barrela. 

Fine 
paokera. 

Barrela. 

Solar. 

Second 
qoality. 

Barrela. 

Total. 
Barrab. 

n#tr^t  0alt  <>>. 

87.841 

19.966 

168 

2.648 

110.808 

TotaL 

87,841 

19.966 

168 

2.548 

110,606 

RBCilPITULATION. 


District  and  ooonty. 


IMatrict  No.  1.  Saginaw  county.. 

Diatrict  No.  2,  Bay  ooanty 

Diatriot  No.  8.  Haron  ooanty ... 
IHatrlot  No.  4,  St.  Clair  ooan^ . 
Diatrict  No.  5,  Midland  ooanty . 


IMatrict  No.  6.  loaoo  ooanty ... 

Diatrict  No.  7.  Manistee  ooanty 

Diatrict  Na  8.  Maaon  ooanty. 

Diatrict  No.  9,  Wayne  ooanty 


Total 


Fine 
ealt. 

Barrela. 

Fine 
ealt, 
balk. 

P&okera. 
BarrelB. 

Fine 
packers. 

Barrela. 

Solar. 

Second 
qoality. 

Barrela. 

806.800 

225.829 

2.665 

810,888 

28,400 

120.715 

1,217,561 

874.840 

87,841 

90317 
188,210 

i84 

106 

28369 

2389 
8,475 

i29' 

774 

3,120 
400 

.......... 

.......... 

178.086 

168.497 

19.966 

2,921 

4,478 

158 

8,721 

.... 

14,480 
6384 
2,548 

2,677,489 

585.210 

11,066 

8329 

28,809 

29,779 

Total. 
Barrela. 


428,488 

866,084 

2366 

810,917 

84.858 

129.716 

1.416.709 

6473tt 

110.608 


8.880,248 


There  was,  from  the  above  table,  193,120  barrek  less  inspected  than  in 
1895,  bnt  this  does  not  show  the  amount  actually  manufactured  during  the 
year  1896. 

BarreJa. 

Add  to  the  total  amount  inflpected 3,336.242 

Salt  now  In  bins 738.962 


Total 4.076,194 

Deduot  Bait  in  bins  November  30, 1S96 999,280 


Amount  of  salt  manufactured  during  fiscal  year  1896 3,076.914 


